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Machinery Designed and Constructed for 


at BERLIN, Pi PARIS, St ERSBURG, and TIPLIS. 


FotRpence. 


HAUGHTON & COMPANY, 10, FATERNOSTER Row, 


JOHNSON & PHILLIPS, 


TELEGRAPH ENGINEERS, ELECTRICIANS, & CONTRACTORS. 


OFFICE: 16, UNION COURT, OLD BROAD STREET, LONDON, B.C. Rete 
WORKS: VICTORIA ROAD, CHARLTON, | LONDON, 5.5. 


| ‘Manufacturers of all Telegraph Appliances, Materials, and Machinery for Waking snd | 


Laying Submarine Cables, and Contractors for Underground & Aerial: Telegraphs. 
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All Apparatus and Material used in the Construction and Maintenance of LAND GINES, vis. : — 
INSULATORS—Joinson & Phillips's Patent Fluid Insulators, and all kinds of the ordinary form. 
BAT TERINS—Sole Makers of Higgins’ Patent Bichromate Batteries, and ali the ordinary forms. Contractors tos the supply of Zion 

and Carbon par Fe Plates of special uality, 
POLES-Wrought Iron or Composite Poles of various kinds. 3 
MAKERS OF. SpeciaL UNDERGROUND ‘TORPEDO AND FIELD WITH SINGLE OR MuLriPLE CoRts. 
 Insulated Copper Wires, Strand and Ropes, taped oF braided, cotton or silk covered, | | 
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ELECTRIC LIGHT. 
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à MANUFACTURERS AND CONTRACTORS FOR ALL DESCRIPTIONS OF ELECTRIC LIGHT. 
JAMES H. MCKEAN, Secretary. HENRY F. JOEL, A.M.LC.E., Zxeineer. 


52, QUEEN VICTORIA STREET, LONDON, 


THOMAS LEONARD JENKINS, 
MILTON WORKS, GEORGE ST. 


STEEL AND IRON WIRE 
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MANUFACTU RERS, 
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PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 

ears) continue to obtain Patents for Inventions. Pamphlet, 

grd special advice, gratis or by post. 166, Fleet Street, 
ndon. | 


PHILLIPS BROS., 


ELECTRICAL WIRE MANUFACTURERS, 


‘ MACINTOSH LANE, HOMERTON, 


LONDON, 


Manufacturers of Gutta-Percha, India-Rubber, Com- 
pound Cotton Silk, Flexible Cords, Telephone Wire, &c., 
&c. Multiple and other Wires. Special Wires for 
Dynamo-Machines. Electric Light Leads, &c. 


TELEGRAPHIC: CABINET WORK. 


Wma. M. FOXCROFT, 


54, COMPTON STREET, CLERKENWELL. 
(Established 1844.) ' 


INSTRUMENT CASES OF ALL DESCRIPTIONS. 


Lock and Block, Single Needle, Bell, Sounder, and 
Telephone. 


CABINET WORK DESIGNED TO SUIT NE 
INSTRUMENTS. 


GEORGE BEECH, 


Telegraph Instrument Case Manufacturer 
by Steam Power, 
10, SANDRINGHAM RD. HIGH ST. 


EINGSLAN TD). 


Railway and Telegraph Engineers supplied with every de- 
scription of Telegraph Instrument Cases, Single Needle, 
Block, Bell, Switch, &c. The material and workmanship 
of first quality and guaranteed. (Established 1872.) 


= Terms moderate for Cash. 


MACHINERY for covering Telegraph Wire with 
_ Silk, Cotton, Flax, Hemp, India-Rubber, Gutta-Percha, &c. 
Wire Stranding Machines. Complete sets of Machinery for the 
Manufacture of Telegraph Cables. 


THOS, BARRACLOUGH, 8, Kinc STREET, MANCHESTER. 


RICHARD JOHNSON & NEPHEW, 


MANCHESTER, 


TELEGRAPH & TELEPHONE LINE WIRE. 


LONDON OFFICE— 
8, GREAT WINCHESTER STREET, E.C. 


W. T. GLOVER & CO. 


INSULATED WIRE MANUFACTURERS, 
25, BOOTH ST., MANCHESTER. 
Works, 4, Bridgewater St., Broughton Rd., Salford. 


SPECIALITIES. 


Specially-covered Gutta-percha Wire for Leading-in, Tunnel, and 
Underground Work. Speciaily-covered Iron Wire for Aerial Lines. 
Fancy-covered Copper Wire (Paraffined) for Telephonic and Bell 

urposes. Cotton-covered Gutta-percha Wire for Bellwork. Special 
akes of Electric Light Leads for the Brush, Gramme, &c., systems. 
All classes of Covered Wire and Cables for Telegraphic, Telephonic, 
and Electric Work, as supplied to the Post Office and the Principal 
Railway and Telephone Companies. 


THE “JAMIN” PATENT ELECTRIC LIGHT. 


Compagnie Générale d’Eclairage Electrique. | 
CAPITAL 8,000,000 FRANCS. 

Proprietors of the Gramme Patent Machine for 
| Alternate Currents. 


J. A. BERLY, CE. ASTE, &., Engineer. 


And Sole Agent for Great Britain and the Colonies, 
16, NEW BRIDGE STREET, LONDON. 


JOHNSON’S TRANSMITTER. 


(PATHN'T.) 

LOUD AND CLEAR. NO JARRING. 
PERMANENT ADJUSTMENT. 
NO OXIDATION. 

ONE LOCAL CELL. 


TASKER, SONS & CO. | 
ELECTRIC AND TELEPHONIC ENGINEERS, 
 SHEFFIBLD. 
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THE BROOKS PATENT INSULATORS 


WERE AWARDED THE FIRST PREMIUM 


Ae the Paris ExposiTIon of 1867, at the VIENNA EXPOSITION, 1873, at the CINCINNATI INDUSTRIAL 
EXPOSITION in 1874, and at the CENTENNIAL ExposiTIoN at PHILADELPHIA in 1876. 


These INSULATORS are being largely used by the WESTERN UNION and AMERICAN UNION TELEGRAPH Cos, 


Manufactured and tor Sale by 


DAVID BROOKS, 


RR, SouTH 21sr STREET, PHILADELPHIA. 


ESTABLISHED 1851. 


BIRKBECK BANK, 


Southampton Buildings, Chancery Lane. 


Current Accounts opened according to the usual practice of other 
Bankers, and Interest allowed on the minimum monthly balance 
Prés not drawn below £25, No commission charged for keeping 

ccounts, 


The Bank alse receives money on Deposit at Three per cent. 
Interest, repayable on demand. 


Tle Bank undertakes for its Customers, free of charge, the 
custody of Deeds, Writings, and other Securities and Valuables; 
the collection of Bills of Exchange, Dividends, and Coupons ; and 
the purchase and sale of Stocks and Shares. 


Letters of Credit and Circular Notes issued, 
A Pamphlet, with full particulars, on application. 


FRANCIS RAVENSCROFT, Manager. 
rst March, 1880. 


FOR SALE. 
A FIRST CLASS 


TELEGRAPH ENGINEERING BUSINESS 
IN MIDLAND COUNTIES. 


W. TANSLEY, 
17, HOCKLEY, NOTTINGHAM. 


THE BIRKBECK BUILDING SOCIETY’S ANNUAL 
RECEIPTS EXCEED FOUR MILLIONS. | 


How To PURCHASE A HOUSE FOR TWO. 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent to pay.—Apply at the 
Office of the BIRKBECK Buitpine SOCIETY. 


How To PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, 


With Immediate Possession either for Building or Gardening pur- 


poses.—Apply at the Office of the BIRKBECK FREEHOLD LAND 
SOCIETY. 


A Pamphiet, with full particulars, on application. 
FRANCIS RAVENSCROFT, Manager. 
Southampton Buildings, Chancery Lane. 


LECTRICAL AND, SCIENTIFIC APPARATUS 
FOR AMATEURS AND THE TRADE. Wholesale 
Manufacturers of Electric Bells, Indicators, and Constant Man- 
ganese Batteries, ‘Telephone Switches and ‘Transmitters, Induction 
Coils and Vacuum Tubes, Terminals, Carbons, Wire, and all 
Materials. Instruments Made, Repaired, or Altered on the 


Premises. 


Bell Battery, Push, &c., 25 Yards of £ Wire, 10s. 6d. 


THOMAS CRAMPTON & CO., 


251, HIGH HOLBORN, LONDON, W.C. 


119 South Fourth St. 
PHILADELPHIA. 


H. HOWSON. 
Engineer and Solicitor of Patents. 


| Branch Office, ©. HOWSON, 
605 Seventh Street, Attorney at Law, and Counsel in 
WASHINGTON, D. C. Patent Cases. 
Address— HOWSON & SON, 


119, SOUTH FOURTH STREET, PHILADELPHIA, U.S.A. 
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NEWALL'S PATENT LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves conclusively that'a Conductor made 
of Copper, of adequate size, is the best of all appliances for the protection of every description of Building from the 
destructive effects of Lightning. 


NEWALL & CO.'S PATENT COPPER-ROPE LIGHTNING CONDUCTOR, 


As applied to all kinds of Buildings and Shipping in-all parts of the world with unvarying success, is the 
most reliable, most effective, and cheapest conductor offered to the public. 

It is simple i in its application, no insulators being required ; and it costs only ONE SHILLING per foot for the standar 
size, which is safe in any storm. 


SOLE PATENTEES OF UNTWISTED WiR= ROPE. 
Manufacturers of Iron and Steel Ropes for Colliery and Railway Purposes. Rigging 
Ropes, Guide Ropes, &c. 


GILT AND SILVER CORD FOR HANGING PICTURES. IRON, STEEL, AND COPPER CORD FOR CLOCK AND SASH LINES, &c. 


R. S. NEWALL & Co., LONDON, 130, STRAND, W.C. 
LIVERPOOL, 36, Waterloo Road ; | ee ‘Anderston Quay ; MANUFACTORY, 
ateshead-on- Lyne. 


EDWARD PATERSON, 
TELEGRAPH AND ELECTRICAL ENGINEER, 
76, LITTLE BRITAIN, ALDERSGATE STREET, E.C. 


Manufacturer of Electric ‘Siguels, Teleptiones, and all descriptions of 


Telephonie Apparatus for Exchanges or Private Lines, 


Messrs, AYRTON & PERRY'S ABSOLUTE GALVANOMETER FOR STRONG CURRENTS, 


NOTICE.—THE GOWER-BELL LOUD-SPEAKING TELEPHONE.—A limited number of these 
valuable Instruments, with royalties fully paid, may still be obtained of EDWARD PATERSON, who is prepared to 


tender for the erection of Telephone Exchanges or Private Lines in any part of the United Kingdom. As the policy 


of the Proprietor of the Patent is now only to rent these Instruments, parties desirous of purchasing should lose no 
time in securing them. | 


_ | ETCHOWE HELIOGRAPH, 
R AILWAY SUPPLIES’ JOU RN AL. As designed and improved by Major MACGREGOR, 


Store-Keepers Gazette; With 3-inch Mirror, in Leather Case, complete, Four 


- Manufacturers’, Inventors’, and Contractors’ Guineas, or Eight Guineas per pair, With 
Record; and Railway, Shipping, Tramway, and 5-inch Mirror, complete, Six Pounds, or Twelve 
Mining Advertiser. | _ Pounds per pair. 


Egual in all respects to Mance’s or the Roorkee Instruments. 


Principal Editions on the 1st and 15th of each Month. 
Price Sixpence. | 


The above Instruments are now made at these prices, with 
the following improvements:—Horizontal and Vertical 

THE Raizway Suppwigs’ JouRNAL is specially in- Movements, and Morse Key arrangement to Mirror. 

tended to bring under the notice of Railway Companies They are more simple and are stronger than any other 

the various inventions, improvements, and supplies Instruments at three times the price. 

demanded by the numerous requirements of the Railway 


Service; and generally to form a medium of communica. 


tion between Railway Companies and those who supply W. STONE : 
them with materials, goods or appliances.—7imes. | 


MATHEMATICAL INSTRUMENT MAKER, 


OFFICE: 44, GLOUCES/ER ST., QUEEN’S SQ,, BLOOMSBURY, 
84, FLEET STREET, LONDON, E.C. CLOWDON 
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W. T. HENLEY'S TELEGRAPH WORKS CO, LIMITED, 


TELEGRAPH ENGINEERS AND CONTRACTORS. | 


MANUFACTURERS OF ‘SUBMARINE CABLES 
AND TELEGRAPHS OF ALL KINDS. 


Telegraph | Witse and Stores of Every Description. 


8, Diaper Ss Street, London. 
WORKS—NORTEL WOOLWICH. 


MICRO-TELEPHONE 
HARRISON, COX-WALKER DARLINGTON, 


SOLE AGENTS. 
M. THEILER & SONS, 
TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. | 


MANUFACTORY—ALWYNE LANE, N. 


TELEPHONE TRANSMITTERS 


_ (THEILER’S PATENT, 1880). 
LOUD AND DISTINCT. CANNOT GET OUT OF ORDER. 
PRICE COMPLETE (with Sensitive Bell on same Board), £3 10s. 


PETER BROTHERHOOD, 


ENCGINEEER, 


56 & 53, COMPTON STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, PARIS EXHIBITION, 


“PATENT 3-CYLINDER ENGINES 


AS USED BY 


SIEMENS, GRAMME AND WILDE 


FOR DRIVING 
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THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 
IX.—No. 201. 


; 


THERE is every probability, we believe, that the 
light cable question will again be brought to notice, 


and will demand public attention. It is now more 


than seven years since the idea was last energetically 
taken up by certain promoters, and it seems doubtful 
whether the revivification of the scheme is likely 
to receive more public support than it did on the 
former occasion. There is plenty of capital floating 
about, it is true, which is ready to be subscribed for 
any new enterprise which has precedents to recom- 
mend it, but the light cable scheme has no record of 
previous successes which can be pointed to as a kind 
of guarantee of future success. If the project is 
floated it may possibly be a good one, but it is much 
more likely, we think, to prove a costly failure. 
There will probably be no difficulty in sinking the 
cable to the bottom of the sea, but whether it will 
ever be got up again in case repairs are required is 
quite another question. 


LaForce et la Lumière Société Générale d’Electricité 
is the latest thing in companies dealing with elec- 
trical matters, and £240,000 is the capital asked for. 
The company (a Belgian one) has for its objects 
“the production and use of electricity ; the pur- 


chase, manufacture and sale of electrical machinery 


and apparatus, and everything connected with 
electricity ; the supply of power and light, either by 
way of sale, hire, or subscription ; and the taking out, 
purchase and sale of patents bearing directly or indi- 
rectly uponelectricity anditsseveral uses.” Naturally 


with such an extensive programme before us we look - 


to see whether the Council of Administration of the 
company is such as to recommend the latter to 
public confidence. We are not surprised to find that 
the first name, of the three on the list, viz., Monsieur 


S. Philippart, Monsieur S. Philippart Fils, and 


Major F. J. R. Seaver, F.R.S.E., is that of a 


gentleman who is, we believe, as well known in 


commercial circles on the Continent as Mr. Albert 
Grant is in London. 
respondent to the Zimes, signed ‘‘F’. I. R. S.,” gave 
the first account of the conveyance from Paris to 
Glasgow of a box containing active electricity in a 
portable form ; the patent for the arrangement of 


the contents of this box is amongst those secured | 


by the company. It may be a coincidence, but we 
cannot but be struck with the remarkable resem- 
blance between the initials of the gentleman 


On the 16th of May, a cor- » 


whose name stands last on the Council of Ad- 
ministration, and the anonymous : correspondent, 
“EF. LR. S” We were not surprised, we repeat, to 
observe the composition of the directorate of the 


_ company, but we must confess that we were con- 


siderably taken aback to find that the consulting 
engineer for this speculative enterprise is one whose 
name is a household word in the telegraphic 
world, and whose connection with the company 


must give to the latter, in the eyes of the public, a: 


far greater amount of importance than can, we 
believe, be possibly justified. 


MOLECULAR MAGNETISM. 
- By PROFESSOR D. HUGHES, FRS. 
(Received May roth, 1881, read May roth.) 
(Continued from page 203.) 
Ir now occurred to me to try the effect of using a 
single pole of the magnet; this was done whilst a con- 


stant current was passing through the wire, commencing 


at the extremity, where the positive joined, drawing 
the north pole through the length of the wire, from 
positive towards the negative; the effect was most re- 
markable, as the steel wire now gave out as loud tones 


as a piece of iron, and the degree on the coil showed 


200°. The constant and intermittent currents now 
showed for either polarity a remarkably strong right- 
handed twist; the positive 200 right, and the negative 
150 right-handed spirals; the molecular strain on its 
wire from the reaction of the electric current upon the 
molecular magnetism was so great that no perfect zero 
would be obtained at any point, a fact already observed 
when a wire was under an intense strain, producing 
tertiary currents that superposed themselves upon the 
secondary. In order to compare these spiral currents 
with those obtained from a known helix, I found that 
taking a copper wire of similar diameter (0°5 millim.), 
and winding it closely upon the steel wire ten turns to 
each centimetre, having a total of 200 turns, with an 
exterior diameter of 1°5§ millims., withdrawing the steel 
wire, leaving this closely wound helix free, that it gave 
some 190°, instead of the 200 of the steel wire alone : 
thus the spiral currents fully equalled a closely wound 
copper wire helix of 200 turns in a similar length, 

If it were possible to twist a magnetised wire several 
turns to the right, and that its line of magnetism would 
coincide with that of the twist, then on passing a posi- 
tive or negative current there would be an apparent 
augmented or diminished spirality of the current, but 
both would have a right-handed twist. The result 
would be identical with the phenomenon described, al- 
though the cause is different. | 

The explanation of this phenomenon can be probably 
found in the fact that the constant spirality now ob- 
served is that of the electric current under which it was 
magnetised, for whilst magnetising it we had a power- 
ful source of magnetism constantly reacting upon the 
electric current, and the constant spirality now observed 
is the result or remains of a violent molecular reaction 
at the instant of magnetisation, and the remaining evi- 
dent path or spiral is that of the electric current. On 
testing this wire as to its longitudinal magnetic force, 
i found that it was less than a wire ‘simply magnetised 
in the usual way; thus the effects are internal, affecting 
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effect. 
disturb the molecular arrangement; but magnetising 


the passage of the electric current, giving, however, no 


external indications (except apparent weakness) of the 
enormous disturbance which has taken place. 

If, instead of drawing the north pole of the magnet 
as above, from positive towards negative, I draw it 
from negative to positive, all the effects are repeated, 
except we have now, as we should expect, a left-handed 
spiral, but if I draw the magnet from the extremities of 
the wire to the centre, then at this centre I find an 


absolute zero of twist, but on each side a contrary 


twist, the wire then having a left and right-handed 
twist, the positive travelling towards the centre in a 
right-handed twist gradually ceasing in zero ; this is as 
we might expect, but if done under the influence of a 
constant current, no matter what pole of the battery 
enters afterwards the north pole of the magnet, it will 
have during its first half a right-handed and its second 
a left-handed spiral. It became important to know if 
a wire which had been magnetised under the influence 


of a current could be restored to something like its 


original condition. Electric currents had no effect. 
Heat, which would not destroy its temper, had no 
Mechanical vibrations and torsions failed to 


strongly by a magnet, when no current was passing, 
at once brought the wire to its usual apparently rigid 
state, and the constant or intermittent currents now 
indicated only 18° of spiral currents against a previous 
200°, and the sounds were, as usual from steel, exces- 
sively weak, I have since used this method with in- 
variable success, when I wished to preserve or repeat 
the experiments upon the seme wire. 
ments are repeated upon an iron wire, the effects are 
far greater in the first instance, so great that they were 
thrown out of the range of my measurements; it was 
only after a few seconds of successive reversals that the 
zero of the wire was brought within range, and although 
these rapidly decreased, exactly similar effects were 
observed as in the steel, and as with all moderate 
ranges, | could bring the iron at once to a complete 
zero by torsion, and as torsion alone would produce 
this complete zero, I believe we have here effects from 


_ identical causes to those related in the first chapter. 


Having noticed in my previous papers the increased 
molecular activity caused by the approach of a power- 
ful permanent magnet, and believing that the permanent 
spirality above mentioned was due to this alone, and 
not to an increased polarity, I magnetised strongly an 


iron wire giving as usual a reversed spiral for different © 


currents of but 10°. I now heated the wire by a spirit 
flame to a dull red heat, whilst the current was passing 
through it, and on cooling I found a similar but stronger 
permanent torsion of 250°; both currents, as in the 
previous experiments, having a right-handed spiral. 
Thus a current of electricity passing through a wire, 


nearly red hot, determines molecular arrangement, or - 


path, which on cooling forces currents of either direction 
to follow the path which had been determined under 


the influence of heat. 


3. Molecular Sounds. 


The passage of an intermittent current through iron 
or other wire gives rise to sounds of a very peculiar and 
characteristic nature. Page in 1837 first noticed these 
sounds on the magnetisation of wires in acoil. De la 
Rive published a chapter in his “ Treatise on Electri- 
city” (1853) on this subject, and he proved that not 
only were sounds produced by the magnetisation of an 
iron wire in an inducing coil, but that sounds were 
equally obtained by the passage direct of the current 
through the wire. Gassiot, 1844, and Du Moncel, 
1878-81, all have maintained the molecular character 


If these experi- 
coil. 


of these sounds, Reis made use of them in his, the 
first electric telephone invented, and these sounds have 
been, since the apparition of Bell’s telephone, often 
brought forward as embodying a new form of telephone, 
These sounds, however, fora feeble source of electricity 
are far too weak for any applied purposes, but they are 
most useful and interesting where we wish to observe 
the molecular action which takes place in a conducting 
wire. I have thus made use of these sounds as an inde. 
pendent method of research, and by their means verify 
any point left doubtful by other methods, some of which | 


| have already described. 


The apparatus was the same as in the last chapter, 
except no telephone was used, The intermittent 
electric current was connected by means of switch key, 
either with the coil inducing longitudinal magnetism in 
the wire, or could be thrown instantly through the wire 
itself, thus rapid observations could be made of any 
difference of tone or force by these two methods; a 
reversing key also allowed when desired a constant 
current of either polarity to pass through the wire under 
observation. | 

Iron of all metals that I have yet tried gave by far 
the loudest tones, though by means of the microphone 
I have been able to hear them in all metals; but iron 
requires no microphone to make its sounds audible, for | 
demonstrated at the reading of my paper, March 31st, 
that these sounds with two bichromate cells were 
clearly audible at a distance. A fine soft iron wire 
(No. 28) is best for loud sounds to be obtained by the 
direct passage of the current, but large wires (1 millim.) 
are required for equally loud tones from the inducing 

By choosing any suitable wire between these 
sizes we can obtain equal sounds from the longitudinal 
magnetism or direct current. The wire requires to be 
well annealed, in fact, as in all preceding experiments, 
the sounds are fully doubled by heating the wire to 
nearly red heat. There are many interesting questions © 
that these molecular sounds can aid in resolving, but 
as I wish to confine the experiments to the subject of 
the two preceding chapters, I will relate only a few 
which I believe bear on the subject. 

On sending an intermittent electric current through 
a fine soft iron wire we hear a peculiar musical ring, 
the cadence of which is due to that of the rheotome, 
but whose musical note or pitch is independent both of 
the diameter of the wire and the note which would be 
given by a mechanical vibration of the wire itself, I 
have not yet found what relation the note bears to the 
diameter of the wire ; in fact, I believe it has none, as 
the greatest variation in different sizes and different 
conditions has never exceeded one octave, all these 
tones being in our ordinary treble clef, or near 870 
single vibrations per second, whilst the mechanical 
vibrations due to its length, diameter, and strain, vary 
many octaves, 

I believe the pitch of the tone depends entirely upon 
molecular strain, and I found a remarkable difference 
between the molecular strain caused by longitudinal 
magnetism and the transversal or ring magnetism pro- 
duced by the passage of a current, for if we pass the 
current through the coil, inducing magnetism in the 
wire, and then gradually increase the longitudinal 
mechanical strain by tightening the wire, the pitch of 
the note is raised some three or four tones (the notes 
of the mechanical transversal vibrations being raised, 
perhaps, several octaves) ; but if we tighten the wire 
during the passage of an electric current through it, its 
pitch falls some two or three notes, and its highest 
notes are those obtained when the wire is quite loose. 
A similar but reverse action takes place as regards 
torsion ; for if the wire is magnetised by the coil we 
obtain an almost complete zero of sound by simply 


| 
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moving the torsion index 45° on either side, and as this 
was the degree which gave silence in the previous 
experiments for the same wire, it was no doubt due to 
the same rotation of its polarised molecules, If we now 
ass a constant current through the wire whilst the 
intermittent one is upon the coil, we hear augmented 
sounds, not in pitch but loudness, and if we give torsion 
of 45° to one side we have silence, or nearly so, whilst 
the other side it gives increased tones which become 
silence by reversing the battery. If, whilst the wire by 
~ torsion has been brought to zero, we decrease or in- 
crease the mechanical longitudinal strain, then at once 
the polarised molecules are rotated, giving loud sounds; 
and we further remark that when the wire is loosened, 
and we again tighten it, we gradually approach a zero, 
and on increasing the strain the sounds return; thus we 
can rotate the molecules by a compound strain of torsion 
and longitudinal strain. 
If we wish to notice the influence of a constant 


current passing through the wire under the influence. 


of the intermittent current in the coil, we find that if 
the wire is free from torsion that on passing the 
current the tones are diminished or increased accord- 
ing to the direction of the current ; the tones then have 
an entirely distinctive character, for whilst preserving 
the same musical pitch as before, the tones are peculiar, 
metallic, and clear, similar to when a glass is struck, 
whilst the tones due to longitudinal magnetism are dull 
and wanting in metallic timbre. If we now turn the 


index of torsion upon one side, we have a zero of sound | 


_ with or without the current ; but the opposite direction 
gives increased tones whilst current is passing 
through the wire, but zero when not. Here againa 
peculiarity of timbre can be noticed, as although we 
_ have loud tones due only to the action of the current 
through the wire, the timbre is no longer metallic, but 
similar to that previously given out by the influence of 
the coil; evidently then the metallic ring could only be 
due to the angular polarisation of the molecules, and 
when these were rotated by torsion the tones were 
equally changed in its action upon the wire. 
| have already shown that a permanent magnet 


brought near the wire could rotate its polarisation, and it 


equally can produce sound or silence in these molecular 
sounds (during that the wire is at its zero of torsion, 
and a constant current sent through the wire as in the 
dast experiment) we find that either pole of the natural 
magnet has equal effect in slightly diminishing the 
sound by an equal but opposite rotation from the line 
of its maximum effects; but if the wire is brought 
nearly to zero by torsion, then on approaching one pole 
of the natural magnet we produce a complete silence, 
but the opposite pole at once rotates the molecules to 


its maximum loudness, and on taking away the magnet. 


‘we have comparative silence as before. | 

Heating the wire to nearly red heat by a spirit lamp 
increases the tones of longitudinal magnetism induced 
by the coil some 25 per cent., but it has a much more 
marked increase on the tones produced by the direct 
passage of the current where they have more than 100 
per cent. increase, and if we pass the intermittent 

current through the coil and constant through the wire, 
_ we find no direct rotation of the molecules by heat. 
Although an apparent rotation takes places if we by 
the required torsion first place the wire at its zero, 
then on the application of heat faint sounds are heard, 
which become again almost silent on cooling; this is 
simply due to the diminution by heat of the effect of 
the elastic torsion. | 
_ Tempered steel gave exceedingly faint tones, requir- 
ing the use of the microphone; but on magnetising 
with a constant current, inducing spiral magnetism, 
the sounds became audible, some 15° sonometer 


against 175° for iron; thus the molecular rigidity of 
steel as observed by previous methods was fully 
verified. | 

I have mentioned only a few of the numerous 
experiments I have made by the three methods 
described, all of which, however, bear directly upon the 
molecular arrangement of electric conducting bodies. 
I have selected a few bearing directly upon the subject 
I have chosen for this paper. 

I have, I believe, demonstrated by actual experi- 
ments, which are easy to repeat, that— 

1. An electric current polarises its conductor, and 
that its molecular magnetism can be reconverted into 
an electric current by simple torsion of its wire. 

2. That it is by the rotation of its molecular polarity 
alone that an electric current is generated by torsion. 

3. That the path of an electric current through an. 
iron or steel wire is that of a spiral. | 

4. That the direction of this spiral depends on the 
polarity of the current, or that of its magnetism. 

5. That a natural magnet can be produced, having 
its molecular arrangement of a spiral form, and con- 
sequently reversed electric currents would both have a 
similar spiral in passing through it. 

6. That we can rotate the polarised molecules by 
torsion or a compound strain of longitudinal and 
transversal. 

7. That the rotation or movements of the molecules 
give out clear audible sounds. 

8. That these sounds can be increased or decreased 
to zero by means that alone have produced rotation. 

9. That by three independent methods the same 
effects are produced, and that they are not due toa 
simple change or weakening of polarity, as when rota- 
tion has been incomplete a mere mechanical vibration 


_hasat once restored the maximum effect. 


10. That heat, magnetism, constant electric currents, 
mechanical strains and vibrations, have all some effect 
on the result. 

In presenting these results to the Royal Society, I 
desire simply to draw attention to the effects that 
molecular action can produce in its relations to 
electricity and magnetism, and it seems to me that a 
knowledge of the molecular actions taking place is a 
necessary step previous to knowing what magnetism is 
in itself, 


IMPROVED ELECTRO-MOTIVE ENGINE. 


THE long-anticipated possibility of obtaining an 


effective and economical moving power from elec- 


tricity has of late been proved both practicable and 
advantageous by the establishment of electric 
railways, of which I may mention that between 
Berlin and Lichterfelde, and the experimental lines 
at Diisseldorf and Brussels. 

Nearer home an instance of the application of 
electricity to the propulsion of carriages may be 
inspected at the Crystal Palace. I do not, how- 
ever, propose to enter at present upon a description 
of the electric railway, although my task may 
involve the elucidation of its leading principles. 
My object is to offer constructional particulars, 
applicable in the workshop, of a small electric engine 
of an improved and most effective type. The 
design of this motor is not covered by patent, so 
that it may be freely adopted by those whose 
business or pleasure pursuits require the application 
of small moving powers. This motor is well suited 
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to the driving of light machinery, such as sewing 
machines, dentist’s engines, light lathes, light 
pleasure boats, electric machines of the static in- 
ductive kind, and so forth. . 

It may be stated at the outset that the motor is 
actuated by a current derived from the consumption 
of zinc in an improved form of cell, but it exhibits, 
when used for light purposes, a remarkably low 
figure of working cost when compared with other 
electro-motors. 


In order to avoid recapitulating much information 


_ concerning electro-magnetism lately given in these 


columns, it willbe necessary to assume, on the 
readers part, a moderate acquaintance with the 
leading principles of that branch of electrical 
science. | | 

A general perspective view of the motor is given 
in fig. 1, where a represents the base formed by 
prolongations of the main castings. With the base 
are cast a pair of iron polar extensions or magnetic 
inductors, 4,4. These polar extensions carry 
screwed to them a large flat electro-magnet of the 
form shown ; the core is of boiler-plate, it is wound 
with several layers of insulated wire, placed longi- 
tudinally, as shown. Between the polar extensions 


already referred to is mounted longitudinally a 
long armature of the Siemens’ type rotating in a 
chamber at d; it has bearings, e, of gun-metal at 
either end of the motor. The power yielded by the 
motor is taken off for external purposes from a 


pulley driven by a pinion on the end of the 


armature axis, by the band, f Having thus 
obtained a general idea of the leading peculiarities 
of construction, I proceed to sectional details. 

The Armature.—This portion of the motor, being 
of the chief importance, demands attention first. 
Fig. 2 is intended to represent the armature removed 
from the engine. It is composed of soft cast iron, 
with an end section somewhat resembling an H 
girder in shape. The section at the foot of fig. 2, 
however, exhibits the actual form more accurately. 
The sides or polar faces are curved to correspond 
with the rotative motion of the armature. It will 
be observed that the enveloping insulated wire is 
wound upon the armature /ongitudinally. The 


' peculiar shape of this armature is, therefore, due to 


the necessity for employing an enveloping coil 
wound in that position. The extremities, or end 

ieces, marked a, a, are cast with the armature, 

hey are of the shape shown in order that the 
inducing coil of wire may be wound with facility, 
The axis of rotation is, of course, in a line passing 
centrally of the length; it is represented at each 
extremity by a steel journal, screwed into the cast 
iron extension piece. One of these steel. journals 
carries a band pulley or pinion, and the other the com- 
mutator, or current reverser, to be further described, 

The exciting coil is represented in the section as 
of two layers, but in the actual armature it is of 
four layers. It is composed of one length of No. 14 
cotton-covered copper wire. It is wound con- 
tinuously in one direction longitudinally in the 


Fit 2; 


sunk portion of the armature in four layers, and 
the extremities are finished off as directed hereafter. 

The armature is cast from a smooth pattern in 
wood. Care must be taken to file away all rough- 
ness, and especially to remove any sharp corners in 
the course of the wire coil. After being annealed 
to render the iron softer, the steel journals are 
screwed into the end extensions and the whole 
centred and rotated “true” in the lathe, when the 
faces are turned up in the usual manner. Before 
laying the wire the armature should, in the 
groove or sunk portion, receive two coatings of 
“japan,” baked on, to obviate the possibility of 
metallic contact with the wire. The turned faces 


are not japanned. Prior to winding on the inducing 
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coil it should be drawn through.a vessel of melted 

araffin, to insure complete insulation. Shi dans 

Previous to winding the wire a small hole should 
be drilled in the end of the armature (the commu- 
tator end), in which the slightly tapered commenc- 
ing end of the wire may be tightly and cleanly 
driven. This is to insure that one extremity of the 
coil is in electrical contact with the armature itself. 
The commutator, or current reverser, is shown at 
b,c.(fig. 2). It consists of two cylinders of copper 
or gun metal; à is insulated from the journal by 
being driven over a sleeve of ebonite or wood ; ¢ is 
simply driven on-the journal, and in metallic con- 
tact with it; therefore 4 is larger in its interior 
diameter than ¢c. These cylinders are cut ob/iguely, 
as exhibited. . When two contact springs, conveying 
a current of electricity in one direction, press at 
opposite diameters of the commutator, as shown in 
fig. 3, the current in the armature will, when it 
rotates, be reversed twice in every complete revolu- 
tion; that is, a direct current will pass through it 
during one-half of the revolution, and an inverse 
current during the remaining half. In some 
instances the half-rings of the commutator are cut 
in a line parallel with the axis, but as this gives rise 


Fig. 3. 


to a direct break of circuit at the instant of reversing 
the current, Mr. Wylde’s method of dividing the 
commutator obliquely is to be preferred, since no 
actual break takes place. In order to complete the 
metallic circuit the free extremity of the inducing 
coil is, of course, brought out and soldered to the 
nearest (or insulated) half of the commutator. 

When the armature is in motion the rate of 
rotation is frequently as high as 3,000 revolutions 
per minute. This gives rise to a considerable 
centrifugal effect upon the wire envelope, so that 
the wire convolutions are apt to fly outwards. To 
obviate this difficulty, two pieces of wood are 
placed over the wire, and secured in position by 
two brass end rings sunk in steps or depressions 
in the armature. This wood “lagging” is after- 
wards turned down to the cylindrical form, so that 
the armature presents the appearance of acomplete 
cylinder. The active portion of the armature is 
12 inches in length, its diameter from face to face 
2+ inches. 

Attention is now directed to fig. 4, which repre- 
sents the motor in end section with the armature, 
a, a, ina portion of its revolution central of the two 
polar .extensions before alluded to. They are 
cast from a pattern in ordinary cast iron. They 
are 13 inches in length. In order that they may 
present a uniform curved face to the turned 


an S curve in doing so. 


armature, it is necessary to chuck them in a lathe 
with suitable separating pieces, and to carefully 
bore them out to the radius required by the 
diameter of the armature, The two sides, ¢, ¢, 
should be quite flat, in order that a perfect contact 
with the electro-magnet above may be secured. _ 
… The Field Magnet.—When the poles of an electro- 
magnet are attached to the two extensions, 4, à 
(fig. 4), they become its poles, and a strong N and, 
S polarity is exercised by them in the armature 
chamber. Hence the armature rotates in a powerful 


_ magnetic field, from which fact emanates the term 


field-magnet, as applied to the electro-magnetic 
portion of this motor. ‘ 
-c represents the body or core of this electro- 
magnet. It is composed of a piece of boiler-plate, 
3-in, thick and 13 inches in length, curved to an 
ordinary U form, as shown. Its edges, when they 


come in contact with 4 and 4, are planed true, to — 
insure magnetic continuity. Before winding the 
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FIG. 4. 


magnet with wire, all sharp or abrupt corners at its 
two ends are carefully chamfered off, and it receives 
two coatings of “japan” baked on, as before. Care 


must, of course, be taken that the planed edges are 


perfectly clean and free from japan. _ 
Only two layers of wire are represented in the 


sectional figure ; in the actual motor there are four. 


The wire is in one length of No. 14 cotton-covered, 
of the same kind as previously mentioned. It is 


wound on as usual in the case of common electro- 


magnets, four layers upon one limb first (or con- 
tinued over the bend, as exhibited), and then 
crossing over to the other with the wire, describing 
The object is to insure 
that the wire shall lie as it would were the coiling 
continued over the whole body of the magnet. 
The extremities of the wire are dealt with as here- 
after directed. Each section should extend from 
the polar extensions upwards over one-fourth of 
the surface if not coiled over the whole body. _ 
It is of the greatest importance to observe that 
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the armature chamber, besides being bored out 
true, must be only from +4,th in. to 3th in. larger 
than the armature. The armature must rotate in 
very close proximity to the concave faces, otherwise 


much power will be lost, hence the necessity for 


accuracy in the preliminary steps. 

When the parts of the motor are fitted together, 
the circuit arrangements must be made as follows : 
One extremity of the field-magnet coil is attached 
to a binding stud on the base. The remaining 
extremity of the field-magnet coil is attached to the 
contact spring on the same side of the axis. By 
these means the armature, springs, and field-magnet 
are included in the circuit of the electric source. 
The current, entering at the first binding screw, 
passes through the magnet, magnetising it, thence 
through the armature, and back to the source by 
the spring on the negative side. _ 3 

The commutator must be adjusted so that the 
reversal of current in the armature enveloping-coil 
takes place at the instant when the armature is 
passing the medial line of the poles, or when it 
occupies the position shown in fig. 4. But the 
actual point of reversal cannot be accurately pre- 
determined. The velocity of rotation is so great 
that a sensible time elapses before the magnetism of 
the armature is reversed, so that the reversing point 
may be rather in advance of the medial line, and 
this advance will be on one side or the other, accord- 
_ ing to the direction of the current and rotation. 

The contact springs may be of hard brass, fitted 
to metallic blocks screwed to the insulating base ; 
these blocks should be made with a slotted screw- 
hole, to allow of adjustment to the commutator. 
_ The specific electrical resistance of the armature 
wire is 0'4 ohm, and that of the magnet coil 08 
ohm, making a total resistance of 1°2 ohm, which, 
however, is considerably increased when the motor 
is in action—an increase which is due to two causes, 
imperfect contacts and inverse electro-motive force, 
almost entirely, indeed, to the latter. 


The Source of Electricity—Any of the ordinary — 


voltaic generators, such as the Bunsen or Grove, 
may be employed, but these are most troublesome 
and expensive in use. I have had in successful 
use a new form of constant bichromate cell, which 
I devised, after many failures, expressly for 
motors. This generator is represented in the ac- 
companying sectional engraving (fig. 5). It consists 
of what is known as a single bichromate cell, but 
unlike this cell, it yields a current of constant 
strength for some hours at a time. A and B show 
a cylindrical earthenware vessel, deep and narrow. 
Two carbon plates and one zinc plate between them 
are used. a represents the carbon plate on that 
side. Both carbon plates are connected together 
with edge strips of ebonite fastened to them with 
cement. They thus form the sides of a arrow 
cell, similar to a Grove’s flat porous cell. This 
cell and the zinc within it are suspended from a 
thick piston or disc of wood, made to slide in the 
containing vessel water-tight by packing in a groove, 
as atc,c. The disc and plates can be removed at 
pleasure by the ring, 4 There are two openings 
into the narrow carbon cell, one through the disc, 
as shown, and the other at the opposite corner at f. 
The conductors lead off the current at e. 

The object of the whole arrangement is, of 
course, to secure a constant stream or supply of 


exciting liquid to the amalgamated zinc plate. The 
cylindrical containing vessel may be imagined 
divided into three portions : the top third holds a 
supply of exciting liquid ; the central portion con- 
tains the carbon cell with its zinc plate, and the 
bottom portion serves as a receptacle for the liquid 
as it slowly drops from the narrow outlet, f _ 
These cells act to perfection. When it is required 
to set the cell in action, the upper portion is nearly 
filled with a saturated solution of bichromate of 
potash (in hot water), to which is added sulphuric 
acid at the rate of 24 oz. to each pint of solution. 
The liquid slowly percolates through the carbon 
cell, affording circulation at the same time, and 
maintaining the current at its full strength. The 
same liquid may be used twice, or even thrice. 
These cells call for no attention after being set up 
for several hours at a stretch, according to the bulk 
of liquid used and the rate of flow through the 


element. 
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The size depends upon the work to be done. 
Three of such cells, with plates 5 x 6 inches, will 
suffice to drive a motor of the kind described. 
They must be joined up in series. | 

In the construction of the cell an air outlet 
should be provided at e, through the side of the 
vessel. The carbon plates must be well varnished 
on the exterior surface. The wooden disc must 
be carefully fitted and varnished. The zinc plates 
will be slowly consumed in the action, and may be 
replaced. It is found most convenient to fit the 
zinc plate in a groove cut in a piece of ebonite, 
fastened to the under surface of the disc—the same 
piece of ebonite may be made to serve as a plug 
upon which the carbon cell can be fitted. The 
conducting wires should be covered with gutta- 
percha. ‘They may, if preferred, be led out through 
the side of the cell ate. The hand ring, d, may be 
extended/;upwards beyond the liquid, and may also 
be made'to serve as an inlet tap, by means of which 
the action of the cell may be arrested, accelerated, 
or retarded at pleasure. A. 
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VYLE'S IMPROVED LIGHTNING 
CONDUCTOR. 


Tue object of this invention is to enable the condi- 
tion of lightning conductors with respett to effec- 
tiveness of action or defects being readily ascertained. 
For this purpose the conductor is formed, as shown 
by fig. 3, with an insulated wire set within the core 
of an outer cable, the top of the insulated wire 
being metallically connected with the top of the 
outer cable, which latter is earthed at its lower end 
‘in the. usual manner, whilst the insulated wire is 
carried from the bottom of the outer cable up toany 
suitable adjacent place above ground, and there 
connected with the key of atesting apparatus. The 
construction of the latter is shown by figs. I and 2; 


it consists of a differential galyanometer, battery, 
switch, resistance coils and connections. 

Fig. 1 is a plan of the differential galvanometer 
and other parts of the testing apparatus, and fig. 2 
is a cross section of the same. A is the key for 
the testing wire; B, key (or switch) to resistance 
coil, B1 ; Cc, key (auxiliary) to earth of conductor 
through resistance coil, Cc); a, 6, c, are studs lead- 
ing to coils of galvanometer and battery ; D, diffe- 
rential galvanometer ; E, testing wire; F, conductor 
earth; G, one pole of battery; and H, ordinary 
earth and other pole of battery. I, I, I, I, are 
terminal screws; 2, 2, 2, 2, 2, 2, are connecting 
— ; 3, galvanometer needle ; and 4, galvanometer 
coils. 

In order to test the conductor or protector to 
ascertain its condition, the key, a, of the testing 


apparatus is depressed, when a deflection of the 
galvanometer needle takes place by reason of the 
passage of electricity from the battery through one 
coil of the galvanometer to the insulated wire set 
within the core of the outer cable, wire, or tube to 
the top, when it descends by this latter to the 
earth. Unless the continuity of the wire and cable 
be good, no current will be passed, indicated by the 
needle remaining stationary. By disconnection at 
a key, B, acting also as a switch, no current can 
pass through the other coil of the differential. gal- 
vanometer, but on depressing B as well as a, the 
current divides itself equally between the circuit 
formed by the insulated wire and outer cable, wire, 
or tube, and a resistance coil, which should be made 


exactly equal to the other circuit; this being so, 


FIG.2. 


any defect in the lightning conductor or protector 
would betray itself by the needle not balancing, but 
showing a deflection. In such a case, an auxiliary 
key, C, comes into use, and its depression at the 
same time as B shows whether the earth of the con- 
ductor is good, or whether the fault is above 
ground, as the current is then divided between B 
and c, whose resistances are equal. If right, the 
needle should balance. 

In the case of existing lightning conductors, an 
open copper or metallic wire insulated in the ordi- 
nary way with porcelain or other supports is fixed 
by the side of the ordinary conductor, and connected 
metallically at the top, this outside wire serving for 
the same purpose, and being operated in the same 


” manner as the wire set within the coil, as above 


described. 
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NEW ELECTRIC LIGHT SYSTEMS IN 
LONDON. 


JOEL'S SYSTEM. | 


On the 2nd and oth of June, an exhibition of the 
‘‘ Joel” incandescent electric light was held in the 
offices of the Prudential Insurance Company, High 
Holborn. The system is worked by Messrs. Rowatt 
and Fyfe’s Electric Light Company, who are pro- 
prietors of the Krizik and Piette, or “Pilsen” lamp 
(see TELEGRAPHIC JOURNAL, December 15th, 1880, 
age 419). 

The exhibition was a very successful one, and 
demonstrated well that the Joel lamp could replace 
with great advantage the numerous gas burners 
with which the building is at present lighted. Four- 
teen lamps were shown in operation, and they all 
burned with that remarkable steadiness which is 
characteristic of lamps on the incandescence prin- 
ciple. The power was obtained from a 20 horse- 
power engine, working on the evening in question 
up to 34 horse-power only. A full description of 
the Joel lamp was given in the Number of this 


Journal for November Ist, 1880, and it is un- 


necessary to redescribe it here. 


_JAMIN’s SYSTEM. 


M. Berty has been energetically pushing forward 
the “Jamin” light, for which he is the engineer. 
Thirty of these lights are now employed to illuminate 
the Leicester Square Panorama. Several new im- 
provements have been effected by M. Berly in the 
construction of the lamps, which have greatly added 
to their good working. 

' In all systems of electric candles with a movable 
carbon brought out up to now it has always been 
the custom to hinge the movable carbon on a 
pin as a centre of oscillation, the movable carbon 


being worked towards or away from the fixed one | 


in some system (such as with the Wilde and 
Rapieff’s) by means of a spring and the magnetism 
of an electro-magnet acting in opposition to each 
other, and #&n other systems, like the Jamin’s, by 
means of the gravity or weight of the carbons them- 
selves and their carbon-holders, and the similar 
action of an electro-magnet, also working in oppo- 
sition to each other, 

The use of a pin, or of points, as hinges in 
these various systems is found to be a very grave 
defect, as when alternating currents are used 
with electric candles, the vibration of the armature 
due to the rapid alternation of the current, causes 
the pin and its holder to soon wear out, and the 
resulting play is accompanied with the following 
inconveniences :— 

1. From the pin playing into its holder, the 
shock of the metallic parts against each other is 


such that, although the play may be very little, the 


alternations of current are so.rapid that it converts 
it into a musical sound, and a disagreeable metallic 
rattling noise is thereby created. 
2. The armature, which is no longer held firmly, 
rotates in a different plane, according to the twist 
which the play of the pin may allow it to take ; this 
twisting or deviation from the normal plane, and 
which may be very small, however small it is, is 
multiplied at the end of the long carbon pencils. 


Those being of a small diameter and of round 
section, and also, and consequently, very flexible, 
instead of fairly falling against each other when the 
circuit is broken, so as to be ready to light again, 
slide against each other, crossing each other scissors- 
like, and fail to produce the voltaic arc when they 
are brought apart by the action of the current being 
reinstated. In this case. the carbon pencils fail 
to rise again until accident or good luck brings the 
points fairly against each other. 

If, to avoid these two serious inconveniences, the 
pin is, or the points are, adjusted too fast, the stiff- 
ness of the joint or articulation prevents the free 
play of the movable armature or carbon-holder, 
and the lamp becomes ineffective—the carbons 
sticking against each other when they should part 
to produce the light, or remaining apart when they 
should touch each other’s points, ready for lighting 
or when lighting. This last defect may also arti- 
ficially arise, all being well before, from the dilatation 
caused by the heating of the lamp, or the position 


of the unequally worn-out centres. 


Numerous schemes have been tried at very great 


_ expense of time and money, but without avail. 


M. Berly has replaced the pin or points by a 
very broad, short, and thin piece of flexible material 
acting as a spring, and in his improved Jamin lamps 
the armatures may be said to act in the manner of 
an ordinary clock pendulum. | 

The said springs being very thin, nothing opposes 
the motion of the movable carbon towards or away 
from the fixed one ; being very short they act as 
perfect centres of oscillation, and being very broad 
at the same time, no twisting motion of the arma- 
ture can take place—no noise other than that of the 
arc existing in that new form of armature. 

The thirty lamps lighting the Royal Panorama 
in Leicester Square have all been provided with 
M. Berly’s improvements, and not a single one of 
that number has failed to do its duty for the two 
and a half months that the lighting of that estab- 
lishment has been going on. These improvements, 
together with some others, have been patented by 
M. Berly. 


Maxim’s SYSTEM. | 
On the evening of May 27th an interesting demon- 
stration of the Maxim system of electric lighting 
by incandescence took place before a crowded meet- 


ing of political, financial, and scientific gentlemen 


at the Albany Works, 374, Euston Road, under the 
auspices of Mr. N. de Kabath, of New York. 

he premises, which are very spacious, consist of 
two houses of four and six stories respectively, and 
it was here that, in the latter part of 1878, con- 
siderable interest was excited by the exhibitions of 
the Werdermann light, then considered to be the 
greatest advance towards the practical application 
of electrical lighting to all requirements. 

At the back of the ground floor a 20 horse-power 
nominal engine, supplied by the firm of Messrs. 
Ransomes, Head and Jefferies, of the Orwell 
Works, Ipswich, and exactly similar to the engine 
which has been.driving the electric lights on the 
Thames Embankment for two and a half years past, 
and of the tame firm, was driving directly a group 
of three machines. 


The Maxim system of incandescent lighting, which — 


‘ 
. 
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is now successfully and very extensively adopted in 
the United States of America, and which was ex- 
hibited on the occasion referred to, is similar to 
those of Edison, Lane Fox, Swan, &c., in general 
appearance, the light being produced by the incan- 
descence of a carbon filament inclosed in a vacuum 
globe, and the current supplied by a dynamo- 
electric machine of the Maxim design. On the 
evening of our visit there were 120 lamps at work, 
distributed all over the building, each lamp giving 
an illuminating power of about 20 or 25 candles 


during the first part of the exhibition, but after- 


wards being brought up to at least 40 candle-power 
each. 

The burner itself is made of a carbon filament, 
manufactured from cardboard, and has the shape of 
a double loop contained in a glass bulb or herme- 
tically-sealed globe, in which exists an atmosphere 
of vapour of gasoline, the presence of which, it is 
claimed, prevents the deterioration of the carbon- 
filament, a kind of renovating process constantly 
going on, and a layer of hydrocarbon being con- 


stantly deposited on the parts which, by becoming 


thinnest, offer an increased resistance and become 
unduly heated. 

In Mr. Sawyer’s book on electric lighting the 
following note occurs :—“ An erroneous impression 
in regard to the Maxim lamp, due to the employ- 
ment of gasoline in the process of exhaustion, is 
that it is a self-renewing device, z.e., that whenever 
consumption or disintegration occurs the filament 
is repaired by an ever-present supply of hydro- 
carbon. The reverse is the case. When ready for 
use the globe contains a trace of gasoline vapour, 
and this is almost immediately decomposed, setting 
the hydrogen free, and leaving present a trace of 
hydrogen merely.” ae | | 

The two ends of the said filament are connected 
with the two poles of the machines, and a very in- 
genious contrivance which is attached to the burner 
allows of the light being instantly switched, or 
thrown in or out of circuit. | 

The duration or lifetime of the burner has not 
been ascertained yet, as the company working this 
system in America has not been in existence for a 
very long time, and many improvements have since 
been gradually introduced, but it is now claimed 
that the lifetime of the lamps such as were ex- 
hibited is from 600 to 900 hours. — | 

The lamps éan be taken out of and put back 
into their sockets as easily as an ordinary candle in 

They can be fixed to any existing gas fittings, 
burners, or appliances. Gas fittings of every descrip- 
tion were used for the purpose, from the commonest 
bracket up to the richest crystal chandelier and 
bronze foot lamps, a very nice selection of these 
apparatus having been kindly lent by the firm of 
Messrs. D. Hulett and Co., of High Holborn, for 
the whole duration of this exhibition. 

The lamps were arranged in multiple circuit, 
— burner being perfectly independent of any 
other, 

The main leading wire used was made of 19 
Strands of No. 16 copper wire; the main branch 
wire was made of 19 strands of No. 18 copper 
wire ; the sub-branch wire was made of 7 strands of 
No. 16 copper wire ; the lamp wires were made of 


| one single wire, No. 14, or No. 16 or 18, according to 


the number oflights tobe maintained in one branch. 
And all these wires were branched one upon another 
in exactly the same fashion as gas pipes are branched 
from the main pipe; and on the last-named size of 
wire (viz., a single wire, No. 18) six lamps can be 
maintained. | 

The gas fittings, when available, are used as a 
return wire ; any other pipes, such as water pipes, &c., 
could be used for the same purpose, so that only a 
small wire is required for connecting all the lamps 
of one chandelier to the branch wires. 

It is, however, in regulating the electric current 
supplying these lamps that Mr. Maxim’s ingenuity 
is most appreciated by electricians and those con- 
versant with the subject of electric lighting. _ 

A small dynamo-electric machine, called the 
Exciter, running at about. 800 revolutions per 
minute, generates a current of electricity which is 
caused to circulate in the electro-magnets of a large 
similar machine—the induced current of which is 
used entirely to feed the lamps—exciting therefore 


the magnetic field of the latter with which it is thus 


connected, 

The small machine is provided with an extremely © 
ingenious. device for controlling the supply of 
electricity to the larger ‘machines, thereby increas- 
ing Or diminishing their magnetism, and regulating | 
the current in order. to suit, and according to the 
number of lights which may be burning. This 


_ machine is called the Maxim regulator, and, to give 


a general idea of it, it may be said that the brushes 
collecting the current generated by the exciter, 
together with the brush holders, are made to swing 
round the axis of the machine, and are automatically 
set to any position between the maximum and the 
neutral points. 

Two pairs of electro-magnets at the top receive 
a proportion of the currents of the large and 
small machines respectively, one pair operating the 
regulating movement, and the other a shunt, which 
will be hereafter described. The regulator is 
operated by means of an armature attracted with 
forces varying according to the number of lights 
in circuit. When the supply of current becomes 
insufficient by more lamps. being turned on, the 
armature being released in one. direction, and 
attracted in the opposite one by means of. an 
antagonistic spring, a pawl which is suspended 
from this armature causes the brush holders. to 
revolve through an intermediary system of gearing 
being brought into play, thus supplying a greater 
volume of current. | ci 

The opposite phenomenon takes place when the 
current becomes too great owing to the removal 
of a certain number of lamps from the circuit. 

The delicacy of the working of this regulator is 
such that—as was illustrated by Mr. Lockwood— 
the current supply is automatically, immediately, 
and effectively controlled, either when a large 
number of lights are in circuit or when there only 
remains one. 

The other pair of electro-magnets are so con- 
nected and adjusted that they only act upon their 
armature when a large increase of the current 
passing through them takes place, such as would 
be the case should a main wire happen to acciden- 
tally break, or any other accident occur; in sucha 
case this armature is strongly attracted, and over- 
coming the tensioa of its antagonistic spring, brings 
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its free end in contact with a platinum point, 
thereby cutting out of circuit the field magnets of 
the exciting machine, and completely stopping the 
generation of current until the accident shall have 
been remedied. 
against any possible injury being done either to the 
machine or lamps. 

Fully appreciating the advantages of this regu- 
lator, we published a well-illustrated description in 
our issue of November 15th, 1880. 

The bobbins of the large machines are wound 
with two distinct sets of wires, each set being led 
to its own commutator; they may, however, be 
instantly coupled up for tension or quantity to suit 
the requirements of the case. When we inspected 
the system two large machines were excited by the 
smaller one, and supplying the current for the 120 
lamps. Each bobbin of the large machines was 
coupled up for quantity, and the two machines 
connected together in tension. | , 

The large machine runs at about 900 revolutions 
per minute. The regulator can be used to regulate 
and control from one to six of these machines. 

Both machines are of a very highly finished work- 
manship, and resemble in their external appearance 
Siemens’ dynamo machine. | 

They have been very carefully studied in all their 
details, and many of their parts, such as the com- 
mutators, the sections of which are made out in the 
shape of a very elongated or widely open letter V, 
instead of being in a straight line, as has always 
been done, the brushes, which are made of thin 
copper sheets instead of wire, the brush holder 
arrangement, the bearings, which allow of the posi- 


tion of the rotating coil to be regulated at will, &c., 


all constitute in themselves new and important 
features. | 
The lighting machine exhibited is called No. 20, 
and can give a single arc light of 20,000 candle- 
power. Îtis claimed to maintain 85 Maxim lights 
of 25 candle-power each, making an aggregate light 
of 2,125 candles, or 25 lights of 170 candle-power 
each. We have, however, already fully referred to 


these machines in our issue of December 15th,1880. © 


The motive power required to drive it is Io 
actual horse-power. The currents generated are 
of very feeble intensity, and no danger can pos- 
sibly arise toa person from coming in contact with 
the metallic parts of the circuit. 

This exhibition is by far the most important and 
the best that has yet been seen in London, both as 
regards the number of lamps employed and the 
great accuracy of action shown in the regulating 
apparatus. 

hese lamps can also be treated with considerable 
roughness in handling and transport without 
danger of breaking, and this alone constitutes an 
advantage which we have not yet seen in similar 
systems. 

The carbon filament again seems to possess much 
greater tenacity than the carbons employed by 
Swan and others, for we are credibly informed that 
any one of Maxim’s lamps will bear the passage of 
a current through the filament to raise its illumi- 
nating power to 800 candles or more without 
rupture or apparently suffering any deterioration. 

Taking all into consideration, this system seems 
to be the most advanced ‘and reliable of its kind, 
and it is to lights on the incandescent principle that 


This forms a perfect safeguard 


we must look for the purposes of domestic use and 
interior lighting generally. | 

We believe that the Maxim lights will be main. 
tained every evening up to the end of June, when 
all the apparatus will be removed to the Paris 
Exhibition. 

The English patents have been sold to the 
Electric Light and Power Generator Company. 
The price asked was considerably over £100,000, 
The directors of that company have, we think, 
exercised a wise discretion in purchasing them, 
even for the large sum agreed upon. | 


Aotes. 


HuNNINGS’ TELEPHONE.— This form of telephone 
transmitter seems to be pushing its way in spite of the 
many rivals it has to contend against. The Darlington 
municipal offices have recently been telephonically 
connected together by means of the Hunnings’ instru- 
ment. The new transmitter has been highly spoken of 
by Mr. G. L. Anders, electrician for the American Bell 
Telephone Company. Mr. Anders says :—" Having 
seen your Hunnings’ Telephone Transmitter tested and 
in practical operation, it gives me pleasure to testify to 
the good results I have found. On a line 10 miles long 
(2 miles of which was underground) with many other 
wires, I found the articulation good, the volume of 
sound very great, the trouble from induction and 
adjoining wires practically nothing. The instruments 
are simple in construction, and, having no adjustments, 
are not liable to get out of order. These results are 
mostly owing to the practical manner in which you 
utilise a feature that has so far been overlooked in 
telephony. I see no difficulty in working lines of con- 
siderable length on this plan.” The instruments are 
manufactured by Messrs. Cox-Walker and Company, 


of Darlington and York. 


PRODUCTION OF ELECTRICITY BY THE CONTACT OF 
METALS AND GASEs.—By M. Schulyer-Berger.—The 
author has undertaken a series of researches to ascer- 
tain if gases, like solids and liquids, produce a disen- 
gagement of electricity in contact with metals. The 
apparatus which he employs consists of a condenser 
formed of two metallic plates connected one with the 
ground and the other with a Thomson’s electrometer, 
To determine the charge which the latter takes in dif- 
ferent experiments the author opposes to it an electro- 
motive force which he varies so that the needle of the 
electrometer may be brought to zero. One of these 
plates (the one connected with the soil) remaining 
always in the same condition, the other has been sub- 
mitted to the influence of various gases, so as to modify 
the gaseous layer adhering to its surface. M. Schulyer- 
Berger has found, with the different gases employed, 
differences of tension varying according to the nature 
of these gases. He concludes that the contact of a gas 
with a metal produces a difference of potential between 
the two bodies, just as takes place in the contact of a 
metal with a solid or a liquid.— Wiedemann’s Annalen. 


ON THE THEORY OF STATIONARY ELECTRIC CURRENTS, 
ACCORDING TO THE LAws OF CLAUSIUS, RIEMANN AND 
WEBER.—By J. Froehlich.—The author’s purpose is to 
determine the conditions in which the laws of electric 
actio in distans can be brought in harmony with the 
stationary galvanic current, He considers the move- 
ment of the electricity in a part of the conductor very 
remote from the source of the current, so that in this 
part the electricities may act directly upon each other. 
The investigation consists of six parts. The first 
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contains general considerations and the equations of 
continuity for the interior and for the surface of the 
conductor, regarding the intensity of the current as a 
function of the co-ordinates and of the speeds. In the 
second part the author views the process of the current 
as a motion in resisting material where the resistance 
is directly proportional to the first power of the speed ; 
but, as the force exerted respectively upon the positive 

and the negative unity of the moving electricity is 
generally not the same, Ohm’s law is pre-supposed in 
the following manner: the force exerted upon the 
positive (negative) moving unity produces a positive 
(negative) current proportional to itself, the factors 
of proportionality being generally unequal. ‘Thereby 
the equations in part 1 may be expressed by forces. 
In the third part the expressions of the forces which the 


electricities exert upon these unities according to the: 


laws of Clausius, Weber and Riemann are introduced 
into the equations, Part 4 contains the equations of 
continuity calculated for the interior and the surface 
according to the three laws, 
conditions of stationary movement are introduced 
(acceleration in the same element = O, and the densit 
of the free electricity everywhere constant), but the 
density in the interior is not thereby rendered equal to 
null; as regards the speed and its direction for both 
electricities in one element of the conductor, nothing 
can be concluded. The outward action of. such sta- 


tionary currents is found in general in contradiction 


with experience. In order to bring the results into 
harmony with experience, the condition is introduced 
that in each element of the conductor both electricities 
move along one straight line and the currents corre- 
sponding to the several laws are considered separately. 

For the currents according to the law of Clausius 
the density of the electricity in the interior is assumed 
= O, and the Lenz-Joule law is taken as valid. Hence 
it follows that both electricities must have a speed 
turned in opposite directions. The following experi- 
mental results are here utilised: on inverting the 
direction of the current the density of the free 
superficial electricity changes merely its sign, and in 
the same manner the total intensity of the current, 
whilst the sign and the value of the work performed by 
the current remain unaffected. The positive and the 
negative current must be proportional to the differential 
quotient of the potential of the free electricity, but are 
not necessarily equal to each other. 

The currents according to Riemann and Weber pass 
over into stationary galvanic currents if the density in 
the interior = O and the speed of both electricities is 
equal and opposite. The empirical proposition is here 
introduced that the intensity of the current, other things 
being equal, is directly proportional to the density of 
the tree surface electricity. To fulfil this condition the 
positive and negative currents are equal to each other 


and proportional to the force derived from the free 
electricity. 


The result may be thus expressed: if we consider the 
stationary galvanic current in parts of the conductor 
very remote from the source of the current as a move- 
ment of electricities in a resisting medium, and the 
forces acting upon them as proceeding directly from 
_ other moving electricities, the stationary action possible 

according to the fundamental laws of electric actio in 
distans can be in harmony with experience only when 
the portions of the force dependent upon the movement 


of the electricities vanish in comparison with the static 
This is generally the case only when the 


portion. 
Square root of the constants, & (belonging to the electro- 
dynamic portion of the different fundamental laws), is 
_ very large in comparison with the velocity of the 

electricities in the conductor, and consequently in the 


In the fifth part the 


stationary galvanic stream very considerable quantities 
must be in motion, a circumstance which does not speak 
in favour of immediate action im distans.— Wiedemann's 
Beiblitter, 


ON THE ELECTRIC FIGURES OF PULVERULENT 
BODIES IN ISOLATING LiQUIDS, AND ON PECULIAR 
POLAR ACCUMULATIONS OF BOTH UNDER THE. IN- 
FLUENCE OF ELECTRIC CURRENTS.—By W. Holtz.— 
An examination of the phenomena obtained on passing 
the current of an influence machine into insulating 
liquids mixed with pulverulent bodies. Even in the 
liquid alone accumulation or elevation is perceived, 
especially at the negative conductor. The pulverulent 
bodies attach themselves to both conductors, but es- 
pecially to the negative pole. This is most striking 
with particles of camphor, carbon, and semen of capodit, 


- whilst sulphur and several metallic sulphides prefer the 


positive conductor. The preference seems determined 
ptimarily by the chemical composition of the powders, 
and secondarily by'the nature of the liquids. If the 


different powders are added to the liquid the one may 


paralyse the polar properties of the other. There are 
powders, apparently the best or the worst conductors, 


like sand and reduced iron, which cling to neither of 


the conductors. Especially with such there occur 
figured groupings at the bottom of the vessel, or in. 
course of time dendriform structures. The figures 
resemble those of Lichtenberg if one of the conductors 
is ring-shaped. If both conductors are rod-shaped or 
pointed they are. like the magnetic curves; but whether 
the figure in this case is annular or radiating depends 
less on the direction of the current than on its strength 
and on the nature of the powders, All the figures. 
exhibit a two-fold movement; the particles move in 


their curves, and the curves themselves move round or 


between their conductors. 


Certain metallic sulphurets display particular phe- 


nomena ; they collect together here and there in balls, 
and these accumulations perform peculiar rotatory 
movements. : | | 

As the ultimate cause of the distinctive polar attrac- 
tions the author suggests an unequal conductive power 
of the substances in question for positive and negative 
electricity. He makes also the conjecture that some- 
thing similar may occur in aeriform media and may be 
the cause of the differences in luminous phenomena. at 
the two poles.— Wiedemann's Beiblatier. 


On ELECTRIC EXPANSION AND ON ITS INTERVEN- 


TION IN THE CAPILLARY ELECTROMETER.—By M. J. 


Moutier.—The author has, some time ago, made to the 
Philomathic Society a series of communications on 
electricity which have remained overlooked by elec- 
tricians on account of their too-strictly mathematical 
form, though they would have a real interest if the 
author had rendered them more accessible. Among 
these communications, which refer to the surfaces: 
of level of an electrised ellipsoid of revolution, to the 
potential of an elliptical stratum of electricity, to 
certain experiments and calculations of Gauss and 
Pliicker, to electric expansion, to observations on 
atmospheric electricity, to the theory of Lippmanns 
electrometer and the electroscope, we shall refer 
more particularly to those which relate to electric 
expansion and to the theory of Lippmann’s electro- 
meter. 

It will be remembered that about two years ago 
M. Duter showed that the charge of a glass-plate con- 
denser is always accompanied with an increase of the 
volume of the glass plate. This phenomenon had been 
observed a long time ago by M. Govi, but had not been 
thoroughly studied. M. Duter has established the law 
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that electric expansion is proportional to the square of 


the difference of the potentials of the two armatures, 
and is inversely as the thickness of the insulating plate. 
This law has been confirmed by the experiments of 
M. Righi, who alleges that, as far as concerns the 
relative effect. of the insulating plate, the law cannot be 
deduced from the laws of Coulomb, and tends to estab- 


_ lish a new property of electricity. M. Moutier, resuming 


the question, sought at first to explain the phenomenon 
of the change of bulk of a body exposed to electrisation 
by means of the theorem of Clausius on stationary 
movement; that is, the electric expansion of a conductor 


_is equal to the third of the coefficient of compressibility 


of the body, multiplied by the potential of the electricity. 
In the case of a condenser, we may perceive that the 
electric expansion is proportional to the potential of the 
electricity, and he calculates the effects produced on 
this hypothesis in the different systems of condensers. 
In this manner he succeeds in demonstrating mathe- 
matically the laws proposed by Duter, without needing 
to introduce the hypothesis of a new property of elec- 
tricity. 7 

As regards Lippmann’s electrometer, M. Moutier 
seeks the origin of the correlation between the electric 
phenomena and the capillary phenomena, which 
determines the movement of the mercurial column. 
For this purpose he calculates first, after Gauss, the sum 
of the virtual work of all the faces applied to the 
system of the two liquids, and he examines then the 


movements which ought to result for each of these 


liquids, movements which correspond to quantities with 
inverse signs. Then he concludes that, to obtain a 
displacement of the surface of the level of the two 
liquids, it is sufficient that one of the elements entering 
into the calculation should vary. He finds the origin of 
these variations in the phenomenon of electric expan- 
sion above mentioned, caused by the electrisation or by 
a variation of the potential of one of the liquids. 
Under this influence there is produced a variation of 
the volume of the two liquids, necessarily very slight 
and scarcely affecting their specific gravity, but which 
makes itself felt in capillary actions. . Calculation 


shows that for one and the same variation of capillary — 


constants the displacement of the surface of separation 
of the two liquids in the capillary tube is inversely as 
the diameter of the tube. Hence the use of very fine 
tubes in the construction of the capillary electrometer 
renders the apparatus more sensitive.—La Lumière 
Electrique. 


REMARKS ON THE THEORY OF BJERKNESS’S PULSA- 
TING BALLs.—By Th. Schwedoff.—The author, as far 
back as 1870, had arrived at results similar to those of 
Bjerkness, z.e., that a pulsating ball behaves like an 
electric mass or a magnetic pole, But instead of, like 
Bjerkness, supposing the two balls plunged in an incom- 
pressible fluid, he supposes them surrounded by a 
compressible medium. A complete analogy is then 
obtained with electric phenomena, similar masses 
repelling each other, whilst, according to the theory of 
Bjerkness, the opposite results should follow. Further, 
according to Bjerkness, electric masses are equivalent 
to magnetic poles, from which would follow a kind of 
electro-magnetic action not yet observed.—Wiede- 
mann’s Beiblätter. | 


THE New ATLANTIC CABLE.—The telegraph 
steamer Faraday, Captain Maypee, of London, which 
has been engaged laying the new Atlantic cable, 
arrived at Land’s End on Wednesday, the 7th inst., to 
lay the shore end of the cable in Whitesand Bay. The 
work of landing the cable was at once proceeded with, 


and soon after ten o’clock the shore end was success- 
fully landed. 


TueE Electric Railway between the Lichterfeld Station 
and the Central Cadet Institution has proved such a 
success that it has been decided to extend it. The line 
is first to be continued to Teltow, and subsequently to 
Potsdam. At road crossings the conductors of the 
electric current are in future to be laid under the 
ground, so that horses may not be exposed to a shock, 
This precaution is absolutely necessary. The other 
day a cab horse fell while crossing the steel rails when 
the current was in circulation, and another horse bolted 
from the same cause. | | 


Ir is stated that an electrical omnibus is to be run in 
Berlin. | 


A BRAIN, preserved and metallised by the galvano. 
plastic method, was lately presented to the French 
Academy of Medicine, on behalf of Dr. Oré, of Bor. 
deaux. Dr. Oré’s method (which preserves the brain 
entire) is briefly as follows :—The brain, having been 
so arranged that the circumvolutions are well separate, 
by introducing cotton wicks into the fissures, and so 
that the preserving liquid may penetrate the ventricles, 
is kept about a month in alcohol at go deg., so as to 
acquire good consistency; the wicks are then taken 
out. The brain is now plunged for ten minutes in an 
alcoholic solution of nitrate of silver (100 gr, per litre of 
alcohol), and carefully drained in air. Next, it is 
transferred to a case in which sulphuretted hydrogen is 
liberated, and it takes a dark hue owing to formation 
of a surface deposit of sulphide of silver. In about 
twenty minutes it is taken out, and after exposure a 
quarter of an hour in air, it is put in the galvanoplastic 
cell, where it soon assumes a fine metallic aspect. 


GRATUITY FOR AN INVENTION IN THE POSTAL 
TELEGRAPH DEPARTMENT.—Upon the recommendation 
of the Postmaster-General, the Lords Commissioners 
of Her Majesty’s Treasury have sanctioned the payment 
of a gratuity of £20 to Mr. Barnett, a telegraphist at 
Aldershot, who has devised an ingenious arrangement 


_ whereby an ordinary single-needle instrument can be 


converted into an acoustic instrument at a small cost. 


Mr. E. H. Cook proposes to apply the term “ sonor- 
escence” to the phenomena connected with the tele- 
phone and the conversion of intermittent radiations into 
sound. | | 

James Game, General Superintendent of the 
Western Union Telegraph Company, suggests that the 
telegraph might be used successfully in Arctic explora- 
tions. His plan would be to use light steel wire—say, 
No. 20 gauge—weighing about 20 lbs. to the mile. The 
wire, coiled on reels, could be hauled on sledges, either 
by men or dogs, over the snow or ice, paying it out 
as the advance exploring party went along. By this 
means the party would keep in constant communication 
with their base of supplies. The wire would also 
serve as a guide in case a relief party were telegraphed 
for. As hard frozen ground, dry snow, or ice is a perfect | 
insulator, no poles to string the wires on would be 
required. An “earth” could be obtained by boring 
through the ice down to the water. : 


A very interesting experiment with a new molecular 
telephone, invented by Robert M. Lockwood and his 
son, William, of New York (see TELEGRAPHIC JOURNAL, 
May 15th, page 93), was tried recently between New York 
and Philadelphia over the ordinary telegraph wires. Con- 
versation, even to a whisper, in Philadelphia was heard 
with perfect distinctness of articulation, The principle 
claimed by the inventors is that of molecular disturbance 
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and the suppression of all vibration. A company has 
been formed to put the new telephone in practical use, 
_—0perator. 


TELEGRAPHS IN NEW SouTH Wates.—At the com- 
mencement of 1880 the total length of telegraph con- 
structed in New South Wales was 12,426 miles, with 
273 stations. During the year 1,175,218 messages were 
transmitted, the revenue being £80,490, and the ex. 
penditure £103,923. Compared with the previous year, 
there was an increase of 665 miles of wire, 37 stations, 
43,931 messages, £4,263 revenue, and £8,125 expendi- 
ture. The total cost of telegraphic communication in 
the colony up to December 31st, 1879, was £437,120. 


Actinic BALANCE.—Prof, S. P. Langley, of the 


Alleghany Observatory, .U.S., has devised a new instru. | 


ment, which is said to be considerably more sensitive 
and accurate than the best thermo-pile, and which he 
terms an actinic balance. The principle of the apparatus 
is explained as follows :—A differential galvanometer— 
that is, a galvanometer with two equal coils of wire 
wound oppositely round the needle—has each coil con- 
nected in circuit with a strip of thin steel, and the same 
electric current is split up between them. If the resis- 
tances of the two steel strips are equal, the current will 


be divided into two halves, one half traversing one coil 


and the other half the other coil. These two currents 
will neutralise each other’s influence on the needle, which 
will remain undisturbed. If, however, the temperature 
of one strip is raised above that of the other by exposure 
to a source of heat, the hotter strip will increase pro- 
' portionately in its electric resistance, and the balance 
of currents on the needle will in turn be proportionately 
disturbed. The deflection of the needle will in fact 
indicate the change of temperature in the exposed strip. 
The strips employed by Prof. Langley are thin steel 
bands <3, millimetre thick, % in. long, and 5}, in. wide, 
and several of them are placed side by side to get a 
broader surface exposed to the heat rays. As at present 
constructed, the instrument is said to be from 5 to 100 
times as sensitive as the most sensitive thermo-pile, and 


its sensibility can be increased by coating the strips with 


lamp-black.—Fournal of the Society of Arts. 


Ir is stated that the Astronomer-Royal, Sir G. B. 
Airey, has tendered his resignation. The office has been 
offered to Prof. Adams, of Cambridge, who declined it, 
and the vacancy will be filled by the appointment of 
Mr. Stone, the Radcliffe Professor at Oxford, and 
recently the Astronomer at the Cape of Good Hope. 


Frankfort-on-the-Maine an electro-technical 
society has been formed, similar to that in Berlin, The 
first meeting was in March last, and the president, Herr 
Heldberg, stated that 51 members had been enrolled. 
Monthly meetings will be held from October to May. | 


THE works will begin immediately for the construc- 
tion of the International Exhibition Electrical Railway, 
_ as the request of Messrs. Siemens has been granted by 
the Municipal Council of Paris. 


THE following patents have recently been taken out 
in the United States :—No. 241,580. Clement Ader, of 


Paris. A magneto-telephone comprising, in combina- 
tion with an electro-magnet and diaphragm, a piece or 


plate of soft iron in front of the poles of the magnet 


and on the opposite side of the diaphragm.—No.241,598. 
Telephone signal, George Bliss. A number of 
synchronously-revolving circuit-controlling instruments 
for closing the circuits of signals at several stations 
are provided with means for stopping all the instru- 
ments whenever desired to ring the bell at any 
particular station, whereby sufficient time for sig- 
nalling is secured, In this apparatus there is a 
mechanical motor or clockwork adapted to run 


synchronously with the others of the series, and to con- 


trol the operation of the corresponding signal, and stop 
mechanism for the motor, having a series of definite 
stop-points corresponding to the operative positions for 
the signals at the different stations, combined with the 
controlling-magnet for the stop mechanism, whereby 
an operator is enabled to start the controlling-motors 
simultaneously, and then stop them at any desired point 
at which a signal is in condition to be operated only at 


the station desired. The motor has a balance and’ 


a stop-lever, combined with the stop-cam, 4, 
provided with a series of teeth or stop-shoulders. 
—No, 241,628. Electric lamp. William Buchanan. 


This lamp has circular carbons, A, and a’, with shafts, a 
and a’, and the gear-wheels, 6 and 4’, in combination 
with the worm-wheels, c and c’, the shaft, d, and a 
mechanism for slowly rotating the shaft, d; the 
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bearings, e, and e’, are adjustable.—No. 9,708. 


Relay. Patrick Delany. In this relay there are 
two electro-magnets in the same circuit, one of 
which is fixed, while the other is suspended at a point 


| 
à 


between its two poles so as to vibrate freely, and so 
that the extremities of its poles shall be respectively 


opposite the extremities of the poles of the fixed 


magnets, and shall be of opposite polarity thereto, 
whereby the greatest power of the current is utilised. 


A eanrine of the directors of the Montreal Tele- | 


graph Company took place on the 27th ult. to con- 
sider the question of arrangements with competing 
lines. It was understood that two of the directors 
would shortly proceed to New York in connection with 
this matter.—Liverpool Fournal of Commerce. 


THE report circulated that the Morna had returned to 


London from the Western Islands, being unsuitable for 
cable repairing, is inaccurate. The Morna has repaired 
all the faulty cable on the west coast of Scotland, and is 
at present repairing the Isle of Man cable. 


At the thirteenth ordinary meeting of the Royal 
Society of Edinburgh, held on the 6th inst., a letter was 
read by Sir Wyville Thomson, who presided, from Mr. T. 
Usher of the Border’s Association, soliciting the mem- 
bers of the Royal Society to unite with the Association 
in celebrating the centenary of Sir David Brewster by 


a dinner in Edinburgh on the gth December next, over 


which Lord Moncrieff is to preside. 


PRINCES STREET and part of the North Bridge, 


Edinburgh, are about to be lighted by the electric 
light. 


THE Edinburgh Town Council, at a meeting held on 
the 7th inst,, agreed to charge the Post Office an annual 
rental of one shilling for permission to lay underground 
wires in Frederick Street. | 


THE Society of Solicitors before the Supreme Court, 
Edinburgh, has resolved, through the National Tele- 
phone Company, to introduce the telephone into their 


library in the Parliament House for the convenience of 


the members attending Court. 


THE ELECTRIC LIGHT IN THE HOUSE oF COMMONS. 
—Recently, in reply to Mr. Dillwyn, Mr. S. Lefevre said 
experiments had been made with the electric light, 
These experiments have since proved quite successful, 


and are to be continued. The system under trial is the 
Brush. 


A New ONE-FLUID BATTERY.—At a recent meeting 
of the Royal Society of Edinburgh several communica- 
tions were read, amongst them being an interesting 
one by Prof. Tait on an iodine battery by Mr. A. P. 
Laurie, This is a one-fluid battery. Zinc and carbon 


for a direct cable to Peterhead or Fraserburgh. 


~ 


are employed as positive and negative plates, The 
strength of charge is 1 oz. of iodine to 2 oz. of water. 
The E.M.F, is about 1 volt. The force is constant and 
the elements can be left immersed for any length of 
time, 


THE Clyde Lighthouse Trust have granted the request 
by Lloyd’s Committee to erect a telegraph signalling 
station at Cumbrae for the benefit of shipping bound 
for the Clyde and English ports, Lloyd’s Committee 
have also, it 1s stated, in contemplation the erection of — 
two telegraph stations, one on Tory Island or Rathlin, 
and the other on Pladda or the Holy Isle. 


THE non-restoration of communication between 
Shetland and the main land has caused great dis. 
appointment to the islanders and traders. A petition 
is now to be addressed direct to Parliament praying 


THUNDERSTORMS, resulting in loss of life and 
destruction of property, are reported as having passed 
over all the districts of England and Scotland during 
the past fortnight, The reports show that they were 
of unusual severity ; thunder peal succeeding thunder 

eal in quick succession, and the lightning leaping ' 
orth in vivid flashes, 


An electrical railway is in process of construction at 
the Italian National Industrial Exhibition now proceed- 
ing at Milan. | 


ORIENTAL TELEPHONE ComMPANY (LIMITED).—The 
first ordinary meeting of this Company, called in com- 
pliance with the Companies’ Act, 1867, was held on the 
grd inst., at the City Terminus Hotel. Mr. J, PENDER, 
M.P., who presided, said that it might be interesting 
to the shareholders if he said a few words as to the 
present position and prospects of the telephone, which 
had been much before the public of late. Its object 
was to supply a want which thus far telegraphy had 
not been able to supply. For short distances people 
would not go to the expense of establishing a ide. 
graph. Having taken a very active and important 

art in the progress of telegraphy, his only reason 
or taking an interest in the telephone in India was the 
belief that it might be worked in perfect harmony and 
prove a great aid to the telegraph system, and that a 
great work of progress might thereby be promoted. He 
thought that the success which had attended the opera- 
tions of the telephone in America should be an 
encouragement to this Company. The telephone was 
established in America in 1878, and in 1879 it was estab- 
lished in England. The exchange systems in America at 
the present day numbered 132,692, and in England there 
were only about 15,000. The output of telephones 
in America for the year ending February last was 
71,819. The reason that the system had not progressed 
so rapidly in England as in America was on account of 
the difference which had arisen between the Post Office 
and the Telephone Company. The postal system had 
endeavoured in the first instance to carry out the tele- 
phone system in the same way as the telegraph system 
had been carried out. He had always been opposed ta 
the Government telegraph department undertaking to 
do more than it could do well; and he believed that 
England would have been in a better position with 
regard to telephones had it not been for the Govern- 
ment action. The Government, he thought, had been 
too slow with the telegraphs during the past ten years, 
during which period scarcely a new idea had occurred 
beyond those which had been brought from America. 
The Company was first going to commenceits operations 
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in Egypt. It had only been formed four months, and | 


he hoped before two more months were over that the 
telephones would be established in Cairo and Alexandria. 
The difficulty arose in India from the Indian Govern- 
ment being desirous of following the lines which the 
British Post Office had adopted, and as that matter had 
been for a considerable time under negociation their 
position there had been an undefined one. After 
frequent interviews at the India Office he was glad now 
to be able to say that the Indian Government had 
abandoned the idea of interfering with private enterprise 
in that direction. They had, therefore, now got a clear. 
field, and he believed there was no country in the world © 
in which the telephone ought to be more successful 
than in India, and he hoped that before the next meeting 
they would be able to report progress of a very material 
kind. Although the Company was not in any way 
related or bound to the Consolidated Telephone Com- 
pany, the relations between the two were friendly, and 
the present intention of the board was to deal with 
Australia through that company, leaving India and 
Egypt to be dealt with by the Oriental independently. 


The meeting being of a formal character, no resolution 


was proposed, and the proceedings closed with a vote 
of thanks to the Chairman. 


Hooks 


Electricity. By FLEEMING JENKIN, F.R.S. Society 
for Promoting Christian Knowledge, London. 

Electro-plating. By J. W. URQUHART, C.E. Crosby 
Lockwood and Co., London. 2 

Electric Lighting by Incandescence. By W. E. 
SAWYER, New York. E.and F.N. Spon, London. 

Fohnston's Illustrations of the LElectro-Deposition of 
Metals. W.and A. K. Johnston, Edinburgh and 
London. -: 


ERRATA. 

Telegraphic Apparatus in Use in the British 
Postal Telegraph Department, Article XXXIV., 
June Ist, 1881. Page 209, par. 3, line 2:—vead “‘¢,, 
t,,” for “t,, t.” Page 209, par. 8, lines 8 and 9 :— 
read “connected to £,. Itis with this object that 
the tongue, ¢,,” for “connected to #,. It is with 
this object that the tongue, 7,.” ee | 


Correspondence. 


THE ELECTRIC LIGHTING IN THE CITY. 
To the Editor of THE TELEGRAPHIC JOURNAL. 


_ S1r,—In your issue of May 1st I notice a letter signed 
‘‘ Electron,” criticising the electric lighting systems now 
being tried in the City. I will only deal with one portion 
of his discourse, viz., that connected with the “ Jabloch- 
koff candles,” [ will admit that the candle is simplicity 
itself, but the system in its working details is much 
more complicated at present than is generally known, 
and its economy cannot be admitted to compare with 
either “ Siemens ” or “ Brush.” When the Jablochkoff 
light was first introduced the candles were constructed 


This lever, when placed in the left-hand knob or con- 
tact, diverts the current through the set of candles 
marked 1. When these are almost consumed (the time 
of lasting being known) the lever is switched on to the 
next knob, and the set of candles, 2, are ignited, and so 
on until the whole are used. I[t will be seen that the 
circuit consists of 5 wires, one being the return. 

Now, taking the Thames Embankment, for instance, — 
and an example of 20 lights, we have 4 sets of leads of 
5 wires each, and each set of lights, as they get further 
away from the motor, must have proportionately longer 
sets of leads. Supposing the first lamp is 25 yards 
distant from the shed, and the lamps are also placed 
along the road at distances of 25 yards apart, we get 
the length of a wire to be 125 yards; there being 5 wires, 
the total length of the first circuit is 625 yards, the 


to burn from 1} to 1~ hours, and it was necessary to 
send a man round to every lamp for the purpose of 
switching on by hand a fresh candle at the end of this 
time, so that for 8 hours’ burning it would be necessary 
to go the round of the lamps three times, 

This difficulty was overcome, however, and the candles 
are now switched on from the engine-shed by an 
arrangement (or rather complication) of wires, as 
shown in the following sketch of a circuit, and which 


' assuredly cannot claim the merit of simplicity or 
‘economy. Each machine has 4 circuits, and produces 


20 lights, and the lamps are arranged 5 in a circuit, 
and contain 4 candles each in most cases. In the 
engine-room is the commutator, having a wire led to 
it from the machine and attached to the contact lever. 


second will be 1,250 yards, the third 1,875 yards, and 
the fourth 2,500, making the total length of cable em- 
ployed for working 20 lights 6,250 yards, or over 
34 miles. This is, as before stated, for lamps containing 
only 4 candles each; if each lamp had 6 cand les, 7 wires 
would be necessary for each circuit; if 8 candles, 9 wires, 
and so on. | 

I believe the arrangements for Waterloo Bridge are © 
of a slightly different character, the commutators having | 
wires led to them from the machine and being in a | 
subway close to the bridge, so that it is necessary for 
a man to go down this subway about every 2 hours for 
the purpose of switching on fresh candles, the wires 
between lamps being the same as before mentioned. 

A French invention of an automatic commutator of © 


| 


P 
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has been tried, but I think given up again. 
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a very complicated nature, and unfit for rough usage, 
Even had 
it been adopted it would still have necessitated the 
multiplicity of wires between lamps. | | 
. I need not enter into the already well-known facts in 
reference to the economy of continuous current and 
alternating machines, and will only say, that if a 
continuous current could be used for working the 
candles, probably 30 per cent. more lamps could be 
put in circuit with the same horse-powér as now con- 
Ido not make these statements for the purpose of 
disparaging the Jablochkoff system, as I think and 
believe the whole arrangement could be much sim- 
plified and improved, and that it must eventually be 


done if the invention of M. Jablochkoff is to retain its 
deservedly prominent position in public estimation. 


I remain, Sir, 
Yours faithfully. 
ELECTRICIAN. 
52, Queen Victoria Street, London, E.C. 
May sth, 1881. | 

P.S.—I would refer ‘‘ Electron ” to the extract in the 
same issue of your Journal, page 170, on the “ Economy 
of the Electric Light,” by M. A. Vanderpol. 


To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—The announcement that the Metropolitan Board 
of Works have accorded to the Jablochkoff system the 
renewal for lighting the Embankment is a matter of 
no small importance to those interested in the progress 
and development of electric lighting, Nearly three years 


_ago the great Board who now manage our streets and 


bridges, and who are ever foremost in the van of 
progress, determined to try what could be done re- 
garding the electric lighting of our roadways. At 
present, and until many of the new streets they are 
laying down are completed, this body have only the 
sole control over the Victoria Embankment and 


Waterloo Bridge (in its vicinity). Ajtey mature de- 


liberation they determined to adopt for a trial the 
Jablochkoff system, and in their report of May, 1870, 


‘stated they did so for two reasons, its ‘‘simplicity” 


and “the number of lights that could be produced from 
one dynamo machine.” The contracts were never for 
any long period—a year or six months—in each case 
of renewal a reduction in price following, until now, 
after this long trial, they have accorded to the Jab- 
lochkoff system the lighting of our finest thoroughfare 
for three years ata price which will give the light at a 
rate equal, if not lower, than gas, at the same time 
increasing its power six-fold. This speaks volumes. 
The Metropolitan Board of Works are a body comprised 


_ of members from all the various and varied municipal 


bodies of London, and the decision of these gentlemen 
should be of value to, and highly appreciated by, all 
those who desire to see a pure and innocuous light 
substituted for one which cannot be styled pure and is 
certainly anything but innocuous. When the trial at 
present going on in the City was proposed and agreed 
to, three systems were chosen; of these the Jablochkoff 
formed one, The reason of its inability to complete 
its agreement has been more than once mentioned, and 
it is unnecessary to allude to it here, save so far as to 
state that it had nothing whatever to do with the system 
itself, but arose simply from a legal difficulty preventing 
the company who had taken it up carrying on their 
operations, When the first lighting of the City took 


placé the remarks made by many of the press. 


regarding the great superiority of Brush and Siemens 
were positively nauseous, while disparaging, Touching 
the “Embankment light,” what has the result been? 


Siemens has been in and out and up and down the pole, 
Brush out occasionally, and for a considerable time out 
altogether, while, to quote the words of Mr. Rogers, 
at the meeting of the Aldgate Ward Ratepayers’ Asso. 
ciation, ‘The Thames Embankment had been lighted 
by electricity for the last three years, and that light 
had-not failed for a single hour.” . There has been, I 
think, perhaps it ever will be so, too much eulogy 
bestowed on what is new or novel, with an inclination 
to cast a slur on a good old servant; it must, therefore, 
be a matter of 
to the holders of the Jablochkoff patents to feel that, 


_ after so long and exhaustive a trial, and with now 


other systems brought so close to the scene of their 
own labours, the most important and powerful corpora. 
tion existing, seeing no cause to alter their first decision, 
have given them the contract to light their ‘ great 
thoroughfare” for so long a period as three years, | 
| | Yeon obediently, 

Junior Carlton Club. 
June 8th, 1881. 


TELEPHONIC PERTURBATIONS. 
To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—M. Gaiffe, in his recent communications on 


Telephone Perturbations, shows that much of the dis- 


turbance heard in the telephone can be traced to causes — 


other than induction. He says the rubbing together of 
two wires produces sound in the telephone, and surmises 
that imperfect joints when moved by the wind will do 
the same. This surmise is confirmed by observations, 
and also that loose binders and insulators are equally 
productive of commotion. _ | 

On two aerial lines, each about 2} miles long, having 
all joints soldered and no wires near them, ticks at the 
rate of about three per second were distinctly heard in 
the telephone. These sounds may have been caused by 
one of the defects already mentioned, but as an inspec: 
tion of the lines showed them to be in good order, it is 
more probable that they had their origin in the currents 
set up in the wires by the vibratory motion given to 
them by the wind, which was moderately strong at the 
time. 

Another source of disturbance is found in the com- 
mon practice of putting telegraphic and telephonic 
circuits to the same earth-plate. Separate earths 
should always be provided, because when this is not 
done every movement of the telegraphic apparatus is 
distinctly reproduced in the telephone. Care should 
also be taken to insure that the earth-plates are of the 
same metal ; if they are not, a current, as is well known, 
will be set up, which generates sounds in the telephone 
analogous to, and which are readily taken for, those 
induced by neighbouring wires. To prove this, one 
end of a telephone circuit was earthed through the 
main water pipes of the town, and the other end through 
a copper plate four inches square put into the earth. The 
sounds heard in the telephone, though not so loud, were 
in other respects similar to those created by a proxi- 
mate circuit working at high speed, and were entirely 
removed when both ends were connected to the water 
service. 

Although it would appear that after a time the ear 
rejects many of these abnormal sounds, still if the 
telephone is to be a complete success, they should as 
far as possible be eliminated, and this fortunately can 
be done to a very considerable extent by careful con- 
struction and supervision, | | 

Iam not aware that any arrangement has yet been 
made for fitting telephone circuits with galvanometers. 


reat satisfaction—nay, triumph— 
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At present A has no indication when calling B that 
the current is going to line all right. If B fails to 


answer, uncertainty prevails as to the cause, which may 


be inattention, a wire accidentally knocked off its ter- 
minal, or a fault in the apparatus at either end. The 
trifling cost of the galvanometers would be more than 
repaid by the saving of time in discovering the exist- 
ence of faults and where located. Reuters, I am sure, 
would willingly undertake to make the necessary tests, 
if supplied with a few simple rules for guidance, as 
much inconvenience and time would thereby be saved 
to themselves. The gain to the maintainers is obvious; 
unnecessary travelling and other expenses would be 
avoided as the “ Advice of Interruption” would indi- 
cate where the lineman should be sent. 

Yours truly, 


Edinburgh, 6% June, 1881. TELEPHONE. 


Proceedings of Societies. 


PHYSICAL SOCIETY.—May 28th. 


Professor Futter, V.P., in the Chair. 


Mr. C. Woopwarp exhibited apparatus for illus- 


trating wave motions to aclass. This consisted of a 
number of glass panes of equal size, mounted on stands 
so that they could be ranged in a line, or in rank and 
file, Patches of blue paper were attached to them to 
represent the moving particle of the wave, the positions 
being determined by a diagrammatic card which fitted 
each pane. A machine for showing Fresnel’s con- 
ception of polarised light consisted of two axles fitted 


with a number of cranks which supported a roof of 


rafters bearing at their ridges a number of beads to 
guide the eye in tracing the wave motion. By turning 
the axles the cranks shifted the frame of rafters and 
the beads displayed the wave. motion, which was ver- 
tical, elliptical, or circular, according to the adjustment. 

Prof. G. ForBEs explained the experiments made by 
him and Dr. Young to determine the velocity of light, 
The method employed was that of Fizeau, but instead 
of having one distant reflector and observing the total 
eclipse of the reflected ray by a tooth of the revolving 
wheel, two reflectors, one a quarter-mile behind the other, 
were used, and two rays, which were observed when of 


equal brightness. This method was found more accurate 


than Fizeau’s own plan, and gave curves of brightness. 
The speeds of the toothed wheel were adjusted until 
the two rays appeared of equal brightness. The 
general result was that the velocity of the light of 
an electric lamp is 187,200 miles per second; Cornu 
found the light of a petroleum lamp to be 186,700 miles 
per second; and Michaelson that of the sun to be 186,500 


miles per second. The higher number of Prof. Forbes . 
is probably due to the bluer light of electricity, for 


further experiments made with coloured lights and the 
spectrum seemed to prove that blue light travels pro- 
bably over one per cent. faster than red light. The 
experiments were made at Wemyss Bay in Scotland. 

Mr. SPOTTISWOUDE, F.R.S., said he had followed 
Prof. Forbes with interest, and these results appeared 
to modify our ideas of the luminiferous ether, 

Lord RAYLEIGH inquired why it was that Jupiter’s 


satellites showed no difference in tint on emerging from | 


eclipse if red and blue rays travelled with unequal 
velocities. 


- Prof. Forges believed it due to the gradual character 


_of the emergence of the satellites from behind their 


rimary. According to the new theory variable stars 
should, however, be bluish, with an increase of their 
| 

Prof. G. C. Foster pointed out that dispersion of 
the light in the air would rather have had the effect of 
retarding the blue rays. | 

Mr, HALE, of Baltimore, U.S., then, exhibited the 
experiment in which a current of electricity, flowing 
longitudinally along a thin foil of metal, is caused to 
yield a. transverse or lateral current by inserting the 
foil between the poles of a magnet. The lateral current 
is observed on a sensitive galvanometer, and care is 
taken in the first place to find points of connection with 
the foil which yield no current before the magnet is 
applied, The results weré that if iron is called +, the 
series is, iron, +; Silver, —; gold, —; platinum, — ; 
tin, —. Curiously, nickel, though a magnetic metal, like 


iron, is —; but on inquiry of Prof. Chandler Roberts, 
it proved that the nickel employed was, perhaps, too 


impure. Cobalt ranges between iron and silver, and 

Prof, Perry suggested that the displacement and 
huddling of the lines of flow of the current by the 
magnet might cause the current ; but | 

Mr. HALE said that an experiment had been tried 
to test that, and went to prove that it was not due to 
crowding of these lines, 

The Secretary read a paper by Prof, J. H. Poynting 
on the “ Change of Bodies from the Solid to the Liquid 
States.” There are two types of change, exemplified by 
ice-water and by sealing-wax; in the one a surface 
melting at the same temperature, in the other a 
softening of mass and heating. The first was thought 
by Prof. Forbes to be a limiting case of the 
second type; but the author gives reasons for sup- 
posing that it is rather an exchange phenomenon 
analogous to what takes place when water evaporates, 
and the melting point is reached when the number of 
molecules passing from the ice to the water is equal to 
the number passing from the water to the ice. The 
sealing-wax type is analogous to the change of state in 
a liquid gas above its critical point, where it changes 
gradually from a rather liquid to a certainly gaseous 
state. | | 


THE SOCIETY OF TELEGRAPH ENGINEERS 
AND OF ELECTRICIANS. | 


AN ordinary general meeting of this Society was held 
on Thursday, May 26th, Prof. CAREY FoSTER, President, 
in the chair, The minutes of the last general meeting 
having been read and confirmed, and the list of new 
and proposed members announced, a paper was read 
by Mr. P. V. Lure, C.LE., on “ The Construction and 
Working of a Military Field Telegraph (based upon 
experience gained during the Campaigns in Afghanistan 
in 1878-79-80).” The President prefaced the paper by 
reading a letter from General Sir F. Roberts, who re- 
gretted that he was unable to be present, more especially 
as he was greatly indebted to Mr. Luke for valuable 
assistance given, | 
The work done during the Afghan campaign was of 
a highly interesting nature, as the Field Telegraph 
accompanied the expedition throughout the whole 
period during which the campaign lasted. The total 
length of line erected was 500 miles, that up the Kyber 
Pass being 180 miles, viz., from Peshawur to Kabul. 


In 1878 the line was open to Ali Musjid, but was 


destroyed by the Afghans. In 1879 the line was 
taken to Bosawl, a distance of 58 miles. ‘The line was 
interrupted no less than 98 times, the wire being stolen 
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and never recovered. On the 3rd October, 1879, the 
line was begun again, and on the 21st October it met 
the sapper line 9 miles from Jellahabad. The line in 
the Kurum Valley worked uninterruptedly for some time, 
but was cut on the 15th October, but all urgent 
telegrams were got off on the night of the 14th October. 
In the second campaign the wire was carried all round 
the Kabul. cantonment; it was cut 50 times and 57 
miles stolen. 

As regards the general construction of lines, he 
would observe that Mr. Preece, in his Chatham lectures © 
delivered before the Royal Engineers, divided field 


telegraphs into three. parts, viz., the permanent, the 


semi-permanent or flying, and the visual line. The latter, 
worked by the heliograph, could be worked with 
stations 40 miles apart, but was disadvantageous, 
inasmuch as the signals could be read by a civilised 
enemy, although in Afghanistan of course no such dis- 


_ advantage existed. 


It was no use constructing a line unless it could be 
protected. Two kinds of line could be used, viz., an 
open and an underground line. Three miles of the 
latter covered with hemp and unburied had been tried, 
but it was always cut. | 

In constructing an overland line difficulties arose 
from the absence of timber for poles; from Peshawur to. 
Kabul, for a distance of 40 miles, no wood could be 
obtained; on the rest of the route, however, plenty of 
timber was available. 10 or 12 miles of poles at the 


‘basis of operation were required. As regards the kind 


of poles to be used, it was found that bamboos could 
be employed with great advantage, as camels could 
transport them in lengths of 20 feet. Jointed poles 
were stated to be of no use. Two poles tied together 
at the top like a pair of shears were useful sometimes. 
Bullies or saplings were also used. Heavy poles were 
of no use. 


‘Insulators could not well be employed, so the wire 


was set in a nick in the bamboo and bound there. 


The wire weighed 300 lbs. per mile, and was transported 
in coils of 100 lbs. each covered with tarred canvas. 

Tools for digging holes for the poles were necessary ; 
those with crank handles were useful. 

Amongst other matériel, tents for the working parties 
and for offices were used; the large size, to hold twelve 
natives, weighed 120 lbs; a smaller form of tent 
weighing 32 Ibs. was also employed. - 

The office equipment consisted of sounders, Siemens’ 
relays, lightning protectors, trembling bells, galvano- 
meters and clocks; the batteries were Minotto’s, in 
boxes holding twelve. Leclanché’s were also tried, 
but the best form of battery had certainly not yet been 
arrived at. Stationery and tools were also carried, 
— with furniture for placing the apparatus on, 

C. 

The actual weight carried was 160 lbs. for each mule, 
there being 5 mules for each office. 

The working parties consisted of 1 inspector and 20 
men, with 57 mules. 

The men most suited for the work were those of 
pioneer regiments. Three to four miles a day could be 
erected, or go miles per month, in a dangerous country. 
The wire should always be in sight of the road. 
‘Twisted joints were employed which were not soldered. 

The protection of the line was best effected by sub- 


sidising the villages and making the latter responsible. 


As the wires were always cut at night great difficulty 
was found in capturing the delinquents; this was 
effected once by putting a permanent current on the 
line with a bell in circuit. 

Each office was provided with 5 miles of spare wire. 
Faults were usually remedied in a few hours by the 


_dinemen who patrolled on either side of an office. 


The great uses of the telegraph were to give notice 
of an impending attack and to give transport instruc. 
tions. 

Double lines were erected over part of the distance, as 
the traffic was very heavy. 

In cases of a break the broken down section was 
signalled across by the heliograph when possible. In 
any case the heliograph was a most useful supplement 
to keep up communication. 

Military signallers were employed and found to work 


best. These could send at the rate of 15 words a 


minute, and receive at 12. 


Lieut.-Col. WoopTHORPE, R.E. said that it was a 
great advantage to surveyors in making a survey to 
have a line of telegraph. Visual signailing was very 
useful where possible, but in ravines it cannot be carried 
on. Asa matter of fact, no country possesses such 
advantages for heliography as Afghanistan. The Cape 
was also good in this respect, though the rain seriously 
interfered with it. = 
- Major ARMSTRONG said that the paper had called 
attention to the want of organisation, which was a 
serious matter. The employment of the military to 
work the telegraph system should, he thought, be 
encouraged. He, agreed with Mr. Luke in thinking 
that a portable battery was a great want. 

Mr. C. E. Pitman, C.I.E., said that the rate of sig. 
nalling mentioned by Mr. Luke as being attained by 


the military signallers was too high; he did not think | 
_ that a greater speed than four or five words per minute © 


was attained asa rule. The batteries he had employed 
were Minotto’s, in two rows of five, packed in boxes 
with wadding and felt; the zincs were taken in a 
separate box. The Marie Davy had been used in the 
Looshai campaign with success. Insulators, he thought, 


were certainly required in certain countries. As regards 
the interruptions which took place, he thought they — 


might have been avoided if proper precautions had been 
taken. In the line he had erected to Candahar he had 
had the natives who caused an interruption very severely 
punished, and with excellent effect, as the line was then 
left unmolested. 140 miles were worked without more 
than two interruptions. 

The collection of stores for the line was left to the 
stores department ; the materials were issued at once on 
being requisitioned for by telegram. He thought that 
the line to Candahar should be made a commercial one, 
and if this was done there was no reason why the line 
should not be carried on to Herat, 220 miles from 
Meshud, where the Persian Gulf line joins, thus com- 
pleting a line to England direct, in which case the rate 
for telegrams might be reduced from 5s. to Is. per word. 

The poles used for the Candahar line were teak 
saplings, bamboos, plane poles, willow, and poplar, the 
poles being 17 feet 9 inches long, 335 inches at the base, 
and 23 at the top; bamboos were chiefly used at road 
crossings; the spans varied from 79 to 130 yards. 

The greatest load a camel could take was 350 lbs. 
Carts were employed for some portion of the distance 
until they fell to pieces. He remarked that during the 
siege of Candahar, the signalling staff, who were 
Afghans, remained faithful. ; 

Major WEBBER agreed in condemning the use of a 
ground line for military purposes. In the Cape no 
poles could be obtained; those which were used were 
brought from India and Brazil, He did not think that 
joints in poles were weak points; tube joints could be 
made with great success, in fact, the poles he had em- 
ployed were in very short lengths, and seven or eight 
thousand were used. As regards insulators, the use of 
them entirely depended upon the climate. No. 9 wire 


In the discussion which followed the reading of the 
paper 
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was very good for military purposes, but No. 11 was 
still better; Lieut, Jekell had used the latter in the 
Ashantee campaign, In India war was made without 
any preparation for military telegraphs. The fact that 
the departmental and sapper lines were constructed 
together showed the necessity of some organisation. 
He would remark that the present paper was the first 
one on Indian telegraph construction that had been 
brought before the Society. 

Mr. JOSEPHS thought that the friction between the 
two departments might be avoided if a certain number 
of men in each regiment were instructed in telegraph 


construction and signalling, so that each brigade could © 


do the work as they advanced. 

Major HAMILTON stated that, at the Cape, some 
insulated wire laid on the ground worked well until 
destroyed by grass fires. He said that he had tried 


experiments with a bare wire laying along the ground, © 


and worked by means of a telephone receiver and a 
Theiler buzzing sounder (TELEGRAPHIC JOURNAL, Feb. 
15th, 1879, p. 63) in circuit with the sending battery 
and key ; the signals were perfectly distinct, even when 
the wire was laid in a canal and severed in the middle. 

Mr. PREECE said that during the late Ashantee scare, 
20 miles of line, fully equipped with men, had been got 
ready for shipment by the Postal Telegraph Depart- 
ment in three days. 
been so much used by military men; he had always 
advocated its use. 


After a few words of reply, the meeting adjourned - 


till the 11th of November. 


Heto Patents—1831. 


2304. ‘Manufacture of apparatus for the exhibition 
of the electric light.” W.Crooxes. Dated May 25. 


2323. ‘Secondary electric batteries.” J. H. 
SON. (Communicated by La Société la Force et la 
Lumiére, Société Générale d’Electricité.) Dated May 
26. | 


2331. ‘An improved system of hydraulic tele- 


graphs.” Comte C. DE MonTBLANC and L. GAULARD. 
Dated May 27. 
2334. ‘Improvements in and in furnaces used in 


the metallurgy of copper, and in the method of varying 
the electrical conductibility of copper. A. M. CLARK. 
(Communicated by J. Garnier.) Dated May 27. 


2344. 


“Electrical lighting apparatus.” P. L. M. 
Gabor. | 


Dated May 27. 


2369. ‘A new or improved lamp with automatic. 


regulation for the purpose of lighting by electricity and 
effecting a regular and uniform approach of the two 
electrodes, candles, or carbons, in proportion as they 
are consumed. S. COHNE. Dated May 30. 


2375. ‘‘Improvements in magneto-electric machines, 
and in permanent magnets for magneto-electric 
machines, for magnetic telephones, and in the magnet- 
ising of such magnets.” H.E. Newton. (Communi- 
cated by C. A. Hussey and A. S. Dodd.) Dated May 
31. 

2394. ‘‘ Electric circuits.” S. Pitt. (Communicated 
by O. Lugo.) Dated May 31. Complete. 


2308. ‘‘Telephones or vocal sound telegraphs.” 
R. M. Lockwoop and W. Van O. Lockwoop. Dated 
May 31. Complete. | 


He was glad that the sounder had 


2402. 
MAN. 


Electric lamps,” 
Dated May 31. 


2416. “A magneto-electric machine.” F. Wo irr. 
(Communicated by C. P. JüRGENSEN and L. V. 
LORENZ.) Dated June 1. 


2437. ‘ Metallic circuits for electrical transmission.” 
E. Epmonps. (Communicated by G. M. Mowbray.) 


G. HAwKEs and R. Bow- 


Dated June 2. Complete. 
2449. ‘‘ Apparatus for measuring mechanical elec- 
trical power.” C.V. Boys. Dated June 3. 


2482. ‘‘Improvements in magneto and dynamo- 
electric machines, or motors and means and methods 
for controlling their generative force.” E.G. BREWER. 
(Communicated by T. A. Edison.) Dated June 7. 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1880. 


3765. ‘‘ Electric lamps, &c.” E. G.BREWER. (A com- 


munication from abroad by Thomas Alva Edison, of 


Menlo Park.) Dated September 16. 1s. 2d. Relates 
to the well-known Edison incandescent lamp. | 


3885. ‘ Telephonic apparatus, &c.” WILLIAM 
MoRGAN-BROWN. (A communication from abroad by 
Alexander Graham Bell.) Dated September 25. 1s. qd. 


Relates to Professor Bell’s photophonic discoveries, all 


of which are covered by the patent. 


3804. ‘‘Electro-magnetic railroads, &c.” PETER 
JENSEN. (A communication from abroad by Thomas Alva 
Edison, of Menlo Park.) Dated September 25. 1s. 6d. 
The invention consists in a Complete electro-magnetic 
railway system, embracing the generation, distribution, 


and utilisation of electric currents as a motive power, 
and in the novel device and combination of devices for 


effecting the same. 


3925. ‘Lightning conductors.” SAMUEL VYLE. 
Dated September 28. 6d. Relates to the construc- 
tion, &c., of lightning conductors, as described on 
page 233 of this Journal. 


3064. ‘‘ Magneto-electric machines, &c.” PETER 
JENSEN. (A communication from abroad by Thomas 
Alva Edison, of Menlo Park.) Dated September 30. 
10d, A portion of the invention relates to the com- 
mutator brushes, of which there are several, so that the 
wear is distributed, and one can be replaced at a time 
while the machine is running, so that a breakdown is 
avoided. Another portion of the invention relates to the 
combination of the prime motor directly with the 
magneto or dynamo-electric machine, instead of 
through the medium of belts. 


3971.“ Dynamo-electric machines, &c.” A, M. CLARK. 


(A communication from abroad by Alfred Niaudet and 


Emile Reynier.) Dated September 30. 10d. Relates 
to improvements in the magneto-electric machine 
described in the TELEGRAPHIC JOURNAL for April 1st, 
1876. (Provisional only.) . 


4005. “ Electric machines.” E.G. BREWER. (A com- 
munication fromabroad by Alexis Jean Baptiste Cance, 
of Paris.) Dated October 2. 6d. Relates to the 
dynamo-electric machine described in the TELE- 
GRAPHIC JOURNAL for October 15th. 


4007. ‘' Magneto-electric apparatus for railway 
signalling.” GEMINIANO ZANNI. Dated October 2. 
6d. The object of this invention is to provide means 
whereby magneto-electric currents may be successfully 
utilised for signalling on railways. Fig. 1 is a front 
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elevation of the improved railway signalling apparatus ; 
fig. 2 is a rear elevation of the same with the back of 
the case removed, and fig. 3 is a front elevation of the 
apparatus with the front of the case and the needle-dial 
removed, and fig. 4 isan end elevation of the said ap- 

aratus with part of the case removed. The current 

or working the apparatus is produced by a single or 
permanent compound magnet, a, of the ordinary 


horse-shoe form, and a revolving armature, 4, whose 
spindle or axis carries a disc or cylinder, c, upon which 
the springs, d, d, rest. To impart the requisite 


_ rotary motion to the armature there is arranged upon 
a shaft, e, a toothed segment or rack, f, which gears. 


2. 
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with a pinion on the spindle ‘of the said armature. 
This segment has a to-and-fro motion imparted to it 
by the handle, g, attached to the shaft, e, on the out- 
side of the case, a, as shown in figs.1 and4. Upon the 
dial of an indicator a needle hand or 
moves to and fro; this needle is supported upon 
an axis or spindle, &', provided with a polarised 
magnet, *, so that the needle can be caused 


sending instrument. 


index, #, 


to rock by changing the polarity of the magnetic 
current passing through the line-wire, this change 
of polarity being produced by turning the handle, 
g, in opposite directions. The needle or index 
will thus indicate “ line clear” or “‘ train on line.” 
The apparatus is provided with an electric bell, 7, in 
the same circuit as the coil of the needle, 4. The 
switch, 7, allows the indicator and bell to be cut out ‘of 


aie 


{ 


+ 


the circuit when the apparatus is to be used as a 
When it is desired to give a 
signal the electric bell and indicator at the sending 
station are cut out of the circuit by pushing in the 
switch, 7. Whilst the switch button is thus pressed 


Fig.4 
1 


inward, the crank or handle, g, is turned and rotates 
the armature, à, in the field of the permanent magnet, 
a, thereby producing a strong and continuous magnetic 
current which, passing through the coils surrounding 
the magnet, k?, on the needle-spindle, 2', at the 
receiving station, causes the said magnet and the 
needle to rock in one or the other direction according 


to the polarity of the magnetic current generated, and | 


| 
| Fic. FIG.3 : 
| | 4 
| Le \ | | 
©) | A 4 
O)) A | : 
| 
| = 
— | 
ESS] 
Talla 
Lat 
9 | À & 
ANE 
| > 


15, 1881.] 


“THE TELEGRAPHIC JOURNAL. 


247 


the indicator being Suitably arranged for the purpose, 
the “required signal will be’ given, As soon as the 
signal is given and the switch, 7, is released, .the 

enerated current will differ in polarity, that is to say, 
will be positive or negative, according to the direction 
in which the crank, g, is rotated. To prevent any 
accidental displacement of the needle after it has been 
adjusted either to “line clear.” or “train on line,” 
the upwardly extending arm of the magnet, h?, is made 
of greater weight than the lower arm, so that when the 
upper arm is caused to pass to either side of a vertical 
line through the axis of the needle by the passage of a 
magnetic current through the line wire and the coils, 
said arm will hold the needle in position until a reverse 
current is sent through the said line wire. It is 
impossible to change the position of the needle at the 
receiving station if at the sending station the crank or 
handle, g, should be moved accidentally or by 
inadvertence on the part of the operator (without 
actuating the switch) from the position to which it 
was last turned, and should be again moved in the 
same direction as that required to effect the last ad- 
justment of the needle; in such a case the ringing of 
the bell is all that will be effected at the receiving 
station, as a reversal of the polarity of the current 
must ensue before there can be any readjustment of the 
needle. 


4129. “ Electrical signalling and indicating apparatus.” 
W.R. Lake. (Acommunication from abroad by Francis 
Blake, of America.) Dated October 11. 6d. Relates 
to electrical signalling and indicating apparatus for 
telephonic or telegraphic purposes, and comprises the 
employment of a number of synchronously-revolving 
dials under the control of a battery current upon a 


single circuit, but acting automatically, each at a 


separate time, to ring a magneto-bell by diverting 
through or putting to earth through the magrieto-bell 
a magneto-current generated at the central office, in 
combination with a device, under the control of the 
operator at the central office, by which the automatic 
operation of the dial at the central office may be made 
to coincide with the automatic operation of the dial at 
either of the out stations. It also comprises a device 
for showing when the line is in use, : 


4192. “Electric lamps for locomotive engines.” 
Gustavus PALMER HARDING. Dated October 15. 4d. 
Relates to the lighting or signal lamps for locomotive 
engines, and consists in the application of the electric 


light to replace or as an addition to the ordinary signal — 


lamp as used on the fore part of the engine. The 
dynamo-machine for producing the electric current is 
either worked by the locomotive machinery or by an 
auxiliary engine attached to the locomotive frame, 


4267. ‘Galvanic batteries.” R. C. ANDERSON. 
Dated October 20. 4d. Relates to improvements 
in galvanic batteries, the object of the improvements 


being to provide a battery which shall be both powerful » 


and constant without necessitating the employment 


(as at present) of free mineral acid in the negative - 


solution, whereby the emission of acid vapours and 
also the wasteful action of such acids on the zinc 
element of the battery are avoided. The zinc is 
acted? upon preferably by a solution of chloride of 
magnesium, The negative element (carbon) is im- 
mersed in a saturated solution of chromo-chloride of 
potassium. | | | 


4341. ‘Electrical apparatus for operating bells, 
signals, and telegraphs.” GREGOIRE SKRIVANOFF. 
Dated October 25. 6d. The object of this invention 
is to produce a simple and efficient apparatus for 
operating bells, signals, and telegraphs by electricity. 
Fig, 1 is a vertical section of the apparatus. Fig. 2 is 


a cross-section of the same on the line, a, 8B, fig. 1 


Fig. 3 is a similar cross-section, without the external 


cover, Showing the apparatus when at rest. Fig. 4 is 


a similar cfoss-section, showing the apparatus when in 


motion. bis a covér madeof ebonite. c is a disc of retort 
charcoal. This disc, c, is fitted within the cover, 6, and 
secured to the wall in any convenient way. ' The inner 


_ surface of this disc, c, is partially faced, ‘as shown, with 


a layer, a, of asbestos. This facing is caused to adhere 


to the charcoal disc by means of a small quantity of 


paraffin at {the upper part of the disc. The asbestos 
layer is covered with blotting-paper impregnated with 
a concentrated solution of chloride of zinc with a few 
drops of sulphuric acid, A plate of zinc, s, is placed 
parallel with the face of the layer, a, at a slight 
distance therefrom, and is soldered to one end of the 


copper rod, f, the other end of which rod passes 
through the spiral spring, d, and is attached to the 
knob, e, This knob, e, rests upon the spring, d, 
within a circular recess, see fig. 2, Near the edge of 
the disc, c, is formed a small circular hole, through 
which is passed a small split tube of copper, at one 


end of which tube a long tongue of copper is left ; this 
split tube of copper is kept in place by a small hollow 


‘ cylinder of ebonite, el, or of other suitable material 


fitted within such tube so as to press the latter against 
the charcoal by expanding it. The said tongue of 
copper is passed from the interior to the exterior of 
the case over the edge of the carbon disc. See figs. 


2, 3, and 4 To the free end of this tongue the 


negative wire, 7, is attached, To the copper rod, ¢, 
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attached a strip or tongue of copper, z', to which is 
secured the electro-positive wire, 7, which passes 
through the said hollow cylinder, e!. These conduct- 
ing wires are continued to the bell or other signal to 
be operated and applied thereto in the usual way for 
effecting electrical action, The electro-positive metal 
must be carefully varnished on the surface bearing the 
conducting appendage, Before uniting the disc. c, to 
the cover, 4, there is introduced into the lower part of 
the case at /, as a reserve, a quantity of crystals of 


FIG.3. 


chloro-chromate of potass, coarsely broken, and 
moistened by a small quantity of the exciting liquid. 
These crystals must not touch the zinc. When the 


apparatus thus described is put together, as shown in © 


fig, 2, the lower portion below the metal plate, 2, forms 


the reservoir for the exciting liquid, 7, which, for zinc, 
consists of a concentrated solution of chloro-chromate 
of potass strengthened by an eighth part thereof of 
sulphuric acid. In operating the apparatus, which 
is shown when at rest in fig, 3, it is only necessary to 
press inwards the knob, e, which pushes the metal 
plate, 3, in close and parallel contact with the 
moistened facing, a, as shown in fig, 4, when an 
electric current is instantly produced, and the distant 
signal thereby operated, 3 


The following are the final quotations of telegraphs for 
the 13th inst.: Anglo-American, Limited, 55-554; Ditto, 


Preferred, 86-87; Ditto, Deferred, 27-274; Black Sea, 


Limited, —. Brazilian Submarine, Limited, 10-11; 
Brush Light, 44-43 prem. ; Electric Light, 3-4 prem.; 
Consolidated Telephone Construction, 4-3 prem.; Cuba, 


Limited, 93-10; Cuba, Limited, 10 per cent. Preference, 163. 
174; Direct Spanish, Limited, 3-44; Direct Spanish, 10 per 
cent. Preference, 134-143; Direct United States Cable,. Limi. 
ted, 1877, 104-113; Debentures, 1884, 103-105; Eastern 
Limited, 104-104; Eastern 6 per cent. Preference, 12}-1 ak: 
Eastern, 6 per cent. Debentures, repayable October, 188 3, 
103-106 ; Eastern 5 per cent. Debentures, repayable August, 
1887, 103-106 ; Eastern, 5 per cent., repayable Aug., 1899, 
107-110; Eastern Extension, Australasian and China, 
Limited, 113-11$; Eastern Extension, 6 per cent. Debenture, 


| repayable February, 1891, 109-112; 5 per cent. Australian 
Gov. Subsidy Deb. Scrip, 1900, 106-109 ; Ditto, registered, 


repayable 1900, 106-109; Ditto, 5 per cent. Debenture, 
1890, 103-106; Eastern and South African, Limited, 
5 per cent. Mortgage Debentures, redeemable 1900; 
106-109; Ditto, ditto, to bearer, 105-108; German 
Union ‘Telegraph and Trust, 113-12; Globe Telegraph and 
Trust,Limited, 64-63; Globe, 6 per cent. Preference, 124-123; 
Great Northern, 13-134; 5 per cent. Debentures, 103. 
106; Indo-European, Limited, 28-29; London Platino. 
Brazilian, Limited, 5$-6% ; Mediterranean Extension, Limi. 
ted, 24-23; Mediterranean Extension, 8 per cent. Pre- 
ference, 9$-104; Oriental Telephone, #-3 ; Reuter’s Limited, 
11-12; Submarine, 270-290; Submarine Scrip, 2$-2]; 
Submarine Cables Trust, 103-106; West Coast 
of America, Limited, 44-4; West India and Panama, 
Limited, 23-24; Ditto, 6 per cent. First Preference, 73-8; 
Ditto, ditto, Second Preference, 63-74; Western and Bra- 
zilian, Limited, 8-84; Ditto, 6 per cent. Debentures “ A,” 
108-110; Ditto, ditto, ditto; “ B,’’ 98-102; Western Union | 
of U. S. 7 per cent., 1 Mortgage (Building) Bonds, 123- 
128; Ditto, 6 per cent. Sterling Bonds, 106-110 ; Tele. 
graph Construction and Maintenance, Limited, 32-32} ; 
Ditto, 6 per cent. Bonds, 106-110; Ditto, Second Bonus 
Trust Certificates, 3%-4$; India Rubber Company, 21- 


223 Ditto, 6 per cent. Debenture, 107-110; United 


Telephone, 84-84. 


TRAFFIC RECEIPTS. 


NAME OF ComPANy. APRIL. | May. REMARKS. 
4 
Anglo-American...1881 | 43,980 | 49,880 
| 160 | 51,90 
Brazilian S'marine 1881 | 15,538 | 13,607 
1880! | 15,525 | 10,381 
Cie. Française ... Not published. 
Cuba Submarine...1881 | 3,100} 3,000 | March receipts 
| 1880 3,139 2,972 | realised £3,124. 
Direct Spanish .,.1881 | 1,337| 1,547 
| 1880 | 1455 | 1,33} 
Direct U, as “000 I 3.900 At 28 per word. 
Eastern 00.00. 0: 1881 45,289 43,872 | 
1886 44,748 42,963 
Eastern Extension 1881 | 26,746 | 20,523 
1880 | 24,342 26,570 
Great Northern .,.1881 | 17,720 | 21,600 
1880 18,360. | 19,480 
Indo-European D Not published. 
Submarine ......... 1881 Publication tem- 
1880 { sus- 
ended. 
W. Coast America 1881 ' 
1880 
West. & Brazilian 1881 | 10,484) 9,249 
1880 11,302 1,297 
West India .....,...1881 | 5,470| 5,560 
1580 4,530 3,775 
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5 & DEY STREET, NHW YORK, U.S.A. 
9, | | 

ke, THE OLDEST & LARGEST RAILWAY & TELEGRAPH SUPPLY HOUSE IN AMERICA, 

in | | 
ee | MANUFACTURERS AND DEALERS IN 

d, | 

0; 

: TELEGRAPH AND TELEPHONE SUPPLIES 

T 

OF EVERY DESCRIPTION. 

st Morse Telegraph Instruments of the most approved construction; Batteries of all kinds; Patent 
; Screw Glass Insulators; Brooks’ Patent Insulators; Telephone and Telegraph Office Wires ; 
= Telephone Conducting Cords and Annunciator Drops; Burglar Alarm and Hotel Annunciators ; 
4 | - Gutta-Percha Insulated Wires and Sub-Marine Cables; Johnson’s Celebrated Telegraph Wire, 
ey in Bond in New York, at Manufacturers’ Prices. 

4 Manufacturers of the HOME LEARNER’S INSTRUMENT, niin Key, 
He à Sounder, Battery, and Instruction Book ; for the use of Students in Telegraphy. Price $ 4.50. 


Catalogne and Price List sent upon application. 


ZANNI. 
SOLÉ PATENTEE 


47, HOLBORN VIADUOT, 


(OpposITE THE City TEMPLE), 


Manufacturers of Zannis Patent Dynamo-Electric Machine 
. The Cheapest in the Market. 


MAGNETIC BELLS.—No Battery required. Satisfactory working guaranteed for five years. 
ELECTRIC BELLS of every description for House and Ships’ use. 


Burglar Alarms. Pear and Button Pushes. Insulated Wire. Indicators. 
Fire Alarms. 


ESTIMATES GIVEN FOR FITTING UP HOUSES, é&c., COMPLETE. 
ILLUSTRATED PRICE LIST ON APPLICATION. 
Models Made. Experimental Work done. All Repairs promptly Executed on the emia. 


Silk Covered Wire. Binding Screws. Double Covered Wire for Indoor 
| or Outdoor use. 


| 
| | 
| 
al || 
in 
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TELEPHONES 


(HICKLEY’S PATENT). 
Wholesale and Retail Agents, tar 


JOHN ORME & C O. 
(Late M. JACKSON & CO). : 
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These Telephones are e acknowledged to be perfect for practical 
use in connecting offices, mines, &c. They are now in use upon 
many lines, and are never known to fail. 


Price Lists of every description of SCIENTIFIC APPARATUS 
and CHEMICALS, post free for three stamps each. 


£2 10s. per pair. 


65, BARBICAN, LONDON, E.C. 


Inclose Business Card for Trade Terms. 


ELECTRICAL & SCIENTIFIC APPARATUS, 


WHOLESALE MANUFACTURER OF 


Electric Bells, Electric Reversing Indicators, 
Constant Manganese Batteries, 


TELEPHONE SWITCHES AND TRANSMITTERS, 


Induction Coils and Vacuum Tubes, | 
Terminals, Carbons, Wire, and all Materials. 


INSTRUMENTS MADE, REPAIRED, OR ALTERED 


ON THE PREMISES, 


Lllustyated Bell List, free ; complete Catalogue, Two wc 
Special guotations to the Trade. 


HHONRY.J: DALEH, 


Manufacturing Electrician, 


4, ‘Little Britain, London, E.C. 


STIFF SONS, 


LAMBETH, LONDON, 


MANUFACTURERS OF 
Porous Cells and Plates, 
BATTERY JARS, . 
TELEGRAPH INSULATORS, 
Chemical Apparatus, Art Stoneware, 


PLUMBAGO, CRUCIBLES, &c. 


JOURNAL OF THE SOCIETY 
Telegraph se & of Electricians. 


EDITED BY PROFESSOR AYRTON, 
And containing original illustrated papers, with 
discussions and abstracts of the more important 
current Foreign Electrical Literature, 


No. 36. 
Applications of Dynamo-Electric Machines to Railways. 


_ By Lieut. P. CARDEW, R.E. 


Prevention of the Breaking of Fibres in Weaving from 
their being Electrified. By E. B. BRIGHT. 

Telegraphs in Japan. By J. MorRRIS. 

Application of Electricity to Domestic Lighting and Heat- 
ing. By St. G. LANE Fox PITT. 

Electric Light Current Galvsnometer. 
and PERRY. 
Dynamometer for Measuring the absorbed by 
Dynamo-Electric Machines, or by other Machinery. By 
Profs. AYRTON and PERRY. 


Price FIVE SHILLIN GS. 


By Profs. AYRTON 


Inaugural Address on the Growth of the Science of Elec- 
trical Measurements, and on the Value of the Ohm. By the 
President. Professor FOSTER, F.R.S. 
Electric Tides. By A. J. S. ADAMS. 
Illustrations. | 
| Price THREE SHILLINGS, 


With six sheets of 


Messrs. E. and F. N. Spon, CHaRING Cross, LONDON. 


SKK 


M. SADLER, 


INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE; 


So universally used by the Medical Profession, 


MANUFACTURER OF 
Electrical, Galvanic, Magnetic, Chemical, Photographic 


and Pneumatic Apparatus. 
Electric Bells and Indicators of every description. 


For Hotels Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET, 


BIRMINGHAM. 
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DAVIS & “TIMMINS, 


“SCREW MANUFACTURERS. 


Binders; Connectors, Clamps, &¢., Kept in Stock... 


BOWLING GREEN LANE, FARRINGDON ROAD, E 


“RAPID DRY PROCESS. 
Previous Knowledge not necessary. 
No in the field, Tourists’ Pocket and Slides 
for Plates 4% by 3%. Lens, Patent F olding Stand, ces Laboratory 
and every requisite. | | 
Price Complete, £8 Bs. 
q 
THE SAME SET FOR PICTURES 5 * x 4, 29 LE 
| Practical. Instruction Free. | | 
Sensitive Plates as. 6d. per doxe 
|  WRATTEN & WAINWRIGHT, 
88. GREAT QUEEN ST. LONS ACRE, Ww. 
HARBOROW & BLOCK TELEGRAPHS AND ELECTRIC : 
| |. TNTERLOCKING SIGNALS. 
Telegraph Manntacturers, & COMPANY, 
| 4, Circus Strest, Marylebone, WwW. to their new (Patent 1874, in con” a 
| unction with Messrs. Saxey & FARMER), ins cted and im Fit à 
f Makers of Block and Speirs Instruments, Bells, by Captain TvLer, on behalf of the Board of Trade. By t # 
| Batteries, Morse and Acoustic. Instruments, ‘Makers who receives telegraphic indication 
of F. M. Rogers Patent Needle Sounders, which can signal outside semaphore to the engine: 
be used or not at will, and can be added at a trifling 
cost to any Needle Instruments. Models made, Ex- à Mention is 


“24 periments carried out.— 4 Circus Street, Maryle- | ,vance upon the ordinary block system.” —Zhe Têmes. 
bone, W. Office and Works— 
_ASHWIN STREET, DALSTON Junction, Lonvon, 


À 


— apes FOR LEARNING MORSE CODE, 


Superior Make, Im Brass, 82, each. Nickel Plated, 18: each, 
; F. LINDSAY, 
| OF ALL KINDS OF 


SCREWS, 


| IRON, STEEL, or BRASS, 
Telegraph Work, Binders, Terminale. &e, 


4 ve 4 4 


a 
à 
À 
4 
Fr. 
+ 
4 
La . 
4 : 


PERCHA INSULATED TELEGRAPE WIRE 


oF EVERY GAUGE AND DESCRIPTION, ae COVERED WITH SILK oR COTTON; 


TAPED OR BRATDED, 


à 


JOSEPH BOURNE & 


. DENBY POTTERY, NEAR DERBY. 


of the Stoneware Telegraphic Insulators and Batten Sella; 
ae Special shapes and sizes for TELEPHONIC and Mining purposes have been recently introduced, 


London Office: | 8, ST. PANCRAS STATION, EUSTON ROAD, 


‘WORKS COMPANY, LIMITED, 


Offices and 106 & 100, CANNON ST. LONDON. EC. 
Works: ‘Silvertown, London, E.; and Persan-Beaumont, France. 


_ TELEGRAPH ENGINEERS AND MANUFACTURERS OF 


| CABLES. Submarine, Subterranean, and Aérial. 

WIRE.--Insulated with India-Rubber and Güttä-Percha to all gaupes, | | 

À ERFNRENTS +7. Morse” Inkers, Single Needle, Wheatstone's Alphabetical, Preece's & Walkoës systems of 
: Semaphore ‘' Block ” Instruments, Bells, Resistance Coils, Sir W. Thomson's ana other 


| | | Galvanometers. Condensers, Testing Instruments, Indicators for domestic use, Electric Bell 
à | Materials, &c. | 


4 BATTERIES, —SOLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND TH 
COLONIES OF THE CELEBRATED SILVERTOWN IMPROVED LECLANCHS.. | 

AND POGGENDORFF BICHROMATE BATTERIES. All other of 
manufactured. Ebonite Celis, Carbon Plates, &c. 

| The Leclanché is the best Medical Battery, 
INSULATORS s=-Ebonite, Porcelain, Brownware, &. | : 

4 ELECTRIC TIN G.—Electric Lamps, Dynamo-Electric Machines, and Metallised and Ordinary 
Rods for Electric Lighting, 

Manuracrurers OF THE MOST IMPROVED APPARATUS FoR RAILWAY BLOCK-SIGNALLING | 

SEMA PHORE REPEATERS, “LIGHT” INDICATORS, AND WALKER'S “PA SSENGER 


GUARD” COMMUNICATOR. 
TELRGRAPE STORSS AND APPARATUS OF EVERY DESCRIPTION, : 
TORPEDO APPARATUS. 
are and Manufacturers of a Complete of Torpedoes for Harbo ‘and, Const! 

Defence, and of the 


| SILVERTOWN PATENT FIRING BATTERY, 


| A Constant ré sa Mining and Blasting Purposes, 
for the Manufacture and I 


of Subm srine Cables of every type 
the World, and for the of Telegraph Repairing part o of 
1 oon RACTS ENTERED INTO for the SUPPLY, CONSTRUCTION MAINTENANCE of T Le 


BELL WORK. 
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